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[msm 1 ] 

r-j-ba — ^i.-T't H ^ 9 — -{fR / y^\t -J ir — >v \:i Y ^ 9 — — -J ^ f =>- — v V 

^ t H =7 9 - ^Wi1i'\^\'cm=f' <^ - 'J ^ ^ — V h ^ =3 - K -t ^ aafei^S^^ X t - 7" 
=^ =- V V ^ ^ - Y -t i>m^.^ . T' ;b -T^- 1 K ^ t F n -i- - -If ^ :3 - K i" § at ^ . M lA' IC 
1 , 2> - ^' X2 i; ir - >v if ^ Y V V ^ 9 u - Y ^ miu=f JkZ^ Xlt y° > 

r-j-bu — ^U-T't H ^ 5^ — Uf// X li — --I- -T^ t H ^ 5^ — -b <7) § 7^ ^ ^ >y h % n 

- K-t-Sjt^Tjtjnactobacillus r e u t e r i ic i ^ . lt5)<Jl 1 iet£<7>ff^SteJ^fls:o 
[if ^JI 3 ] 

if ') u — Ji \^ H ^ ^ - -If <7) ^ - +^ v'^^ -y h ^ =! - H -t ?>miF:^i^^i^iT ^ (a) X 
ti (b) <7> ^ > ^ M : 

(a) se^ijs-^ ixtt3T^$ti^T5 ; iese^'j^^t? 5^ > ^ h 

(b) ie?ijs-^ 1 xtt 3 x^m^n^-r 5 ; iege^uicfev^T 1 ^ l < itrnm^-r 5 ^ 

^ . m.i^^ L < It n m ^ fi TzT ^ J mWifn ^ ^ . o 'j -b u - ;^ T=^- 1 H ^ ^ - -y <7> 5 

^ T' A 7^ ^ ^ -y h ^ 7x t - +)- 7' ^ -y H t t ^ iZ -it fz t B \Z ^ ') ^ — 

1 K ^ 57 _ 4f v$'|4^*-t § ^ > ^ M 

^ ^vi — )i Y ^ 9 — <?> ^ -r -f^— V h ^ n — K ai -fe T ib^ T (c 
) X\t U) <r) 9 y ^ W : 

(c) ffi?ijs^ 5 x\t 7 T'^^ ti^ -r 5 ^ m%tn^^^ 9 y ^^^m. 

(d) le^iJS-^ 5 Xtt 7 X^^ti^-r 5 ; Stie^U icfcv^T 1 ^ L < \t^m<^'r 5 

^ . g It ^ L < a $ tl T 5 ^ ^IQ^IJ ^ # ^ . r 'j -b n - 1 H ^ 5^ - -tf <7) ^ 

— >^ -»t 7' ^ -y h ^ 7x t - -4- 7^ ^ ^ >y h h h ^ \Z?IM^ % Tz h B \Z r '} - )i ^ \^ 
K 7 ^ - -if Vl§'|4^1r-t § ^ > ^ M 

r'j-ba — ^u-T^t K ^ 5^ — -lf<?>xt — ^u-^t-/^ — >y — H-t-5il'&T**WTco(e) 

X^i (i) ? > M : 

(e) ie^ijs¥ 9 xti 1 1 $ ti^ T 5 ; mmn^^ts 9 > 7 h 

(f) ie^iJS-^ 9 Xti 1 1 X'^^n^T 5 ; ^E^iJlcfcv^T 1 ^ L < \tWim<r>T 5 ^ ^i?* 

. g|t^ L < ^i /jn ^ n fc T 5 ; ^le^ij ^ # ^ . t--^ ^) - n \^ Y ^ 9 - ^<r) 
^ _ ,j ^ -^-^ ,j ^ j^-^ ^ ^ ^ -J. -f ,j ^ ^ h ^ {z^"^-^ ^± tz h % \z ^ — )i 

r ^u — >i K 7 9 — ^cry ^ — i; ^ — V h ^ =i — H ^ at -fe^ . i-::.! T ( a ) 
Xli (b) </) D N A : 

(a) K^iJS^ 2 XtJ 4 T'^ ^ ti^^Sifi^iJ ^ >5r ^ D N A 

(b) ie^iJS-^ 2 Xli 4 T'^^ ti^J^*Se^iJ<?)^5^Xli-5^)!?-'b DNAlcWLfflMfi^ 

a — t K 7 57 — -tf <7> 5 ^ ^ T A 7' ^ -r:. -y h X t — 7' ^ -y h h h ^\Z^M 

^i±f-i:#lcr'j-fen-;u-T^t H 7 ^'--tfvl^'tt^^-t^ 5'>^^"^H^=^-K-t^DNA 

/r- -t, n — -^^ t H 7 5^ — -tf <7) ^ -^^ -f T A 7" ^ -y h ^ =! — H -5) 33 -fe Jb* . i-^i T <7) 
(c) Xtt (d) D N A : 

(c) Se^iJS-^ 6 Xli 8 xm^tL^hUmun i?^-?? >5r-5. d n a 

(d) Se^iJS-^ 6 Xli 8 T-^^ tl-5^»@e^lJ<?>^S^Xtt-gP)!j-'b DN AtcW Lffliia^ 



UmmM ti^ h ^ D N A t ^ h ^ > h 'Sr^frr-^-^M 7" 'j y ^ 7;- L . t-'o r 'j -fe 

X2 — )l 5^ — 4f<7)^ — ix-^t-/-:!- — -V V IkU 7-. =E — >i -f ^ — V V t h %>\z§l^^ 

/r- ij 42 a - K ^ 5^ — -If 60 X t — ;u ^ — v h % n — H -SitftT*'. 1-^(T<?> (e 

) X a ( I ) <^ D N A : 

(e) le^iJS^ 1 0 Xtt 1 2 ^ tl ^l^Sie^iJ ^ ^ D N A 

(f) K^ija¥ 1 0 Xtt 1 2 tiS^Si£^iJi0^g|^Xti-gP*^'^'&-5. DN AlcWLffl 

>;>ba — ^u-T^t H =j 9 — ^ay => — i; ^ ^ =>- — V V Ik'U ^ ^ AT ^ =>- — v V i: ttlc^ 
m ^ i± § IC r -b u - ^ t K 7 5^ - -If '14 ^ * ^ 9 >^ ^ ^ - V ~t ^ V) W K 

[if 5 ] 

V' V2 r<y i; - >v ir ^ Y V 7 9 - ^ - Y -t hm^.=t^% ^ . i?n a c 1 0 b 

acillus reuter ilc ti35|5-t ^ . If ?l< Jl 1 4 -f ti 1 JlieK<?> ff^MI5t^#c 
[If^Jl 6 ] 

-f X2 i; -t- >]. ir ^iy Y U 5^^ 5'--H^n - H -5 31 € ^ ;b* l-^l T (a) Xtt (b) 5^ > 

(a) le^iJS^ 1 3 Xtt 1 5 ^ ti § -F 5 ) S^ie^iJ ^#ty ^ > H 

(b) ie^iJS^ 1 3 Xli 1 5 ti^-r 5 ) i^ie^ij icfcv^T 1 S L < ii^Mc?^-F 5 ) m. 

L < ti N-^a $ tl T 5 ; ^ffi^U ^ ^ ^ . iO^ o 7' u > :r - :^ ^ H u 

-f X2 ,^:y i; ir- >v ir ^ Y V f ^ 5^--H^n - H-t^jtft^jb*. i^MT<7) (a) X (b) <?> D 
NA^#ty. af 5 ie«</)0MKI^# : 

(a) ie^iJS¥ 1 4 Xtt 1 6 ^ n^Ummn h h V) \^ A 

(b) ie^ijs^ 1 4 xtt 1 6 -<:^^n^umw.n<^^^iiy.\t-n>i^^hti^ dn Atcxt 

ffi© 'Sr^SK^iJ 'Sr ^ D N A i: X h > a: > h >5r * >^ 7- 'j X L . 7° 

ir- ir^y Y u 5^ 5^ - -if vl^'tt^ 'fr-t S 9 > =i-K-tSDNAo 
[IfJl^JlS] 

1 . 3 - 7" a > - ;|. ^ >• H U 5^ ^ ^ - -li ^ - K "t ^ ^ ^ # ^ . Mil feT 

ijHac tobac i 1 lus r eu t e r i i *-t -S . If ?I<JI 1 7 v>-f ti*- 1 JlietS^?) Jf^MKJ^-*o 
[If^l^JM 9 ] 

1 , z - ^' X2 i; - >^ ^ y H U ^ ^ ^ - -If ^ - K i" -5. m ft ^ ^b^^i T <^ (a) Xli ( 

b)^ ^'^^N" ^H^:^- H -t ^aftTT-a^^M^i^Ji 8 : 

(b)ie^iJS-^ 1 7 T'^^:h.^-r 5 ; i^SC^U ic T 1 St < li^M<?>-r 5 ; Wt'h^'K'k. 
gl^e L < li N-^n ^ tl /cl- 5 ; ^Se^lJ ^ # ^ . o 1 . 3 - 7° n > ^' :^ - ;U :r ^ >- H U 

[If ^JM 1 0 1 

1 , Z - -f X2 ^^ly 'J ir - >v ^ 'y Y V ^ ^ 9 - :n - y -f . lilT<?^(a)X 

(a) se^ijs-^ 1 d> x^^^ ti^ummn h ^ dn a 

(b) ie^iJS^ 1 8 ti§^*ifi^iJ<?>^g^Xti-g^)b^'^ D N Alc^t Lfflffie^'Sr^ 
SSe^iJ D N A i: X h > I > h * T T ^^ ^ 7' 'i X L . o 1 , 3 - 7° 
u ^x-> ;t. ^ K U ^ 57 _ 4f v^tt^^i" ^ 9 > M ^ =i-H-t^DNA« 

[If ^Jl 1 1 ] 

r 'j -ten-;!. ■T't K 7 5^ --tfSv$'l±fbHT;^^/XliS^* -r^ t K 7 5^ - -If S vl^ '14 f b 

BgT<^#-^ >v h ^ =1 - K -t S ilft^ jb*Lactobaci 1 lus r eu t e r i ic i S . lf?l<Jl 

1 1 0 <7)v^-f ti*- 1 Jlie«<^ff^SKf^#o 



im^m 1 2 1 

/r- 42 a - -T^ t H ^ 5^ - -H S '14 fb H T <^ ^ - ^ ^ - v h ^ ^ - H "t ^ ii T 
IiiT<^ (a) Xli ih) ^ 9 y ^ W : 

(a) ge^ijs-^ 1 9 xit2 ix-m^fi^T^ J mmn-k^^ 9 y ^-^ ^m. 

(b) se^ijs^ 1 9 xt± 2 1 x^^^n^-r 5 J mnin\zis\^x 1 s l < \t^m<T^'r 5 ; m 
t^X'k. m.m^ L < itptm^ ntzT ^ J w^mn ^ # ^ . o r n - ;b ^- 1 h ^ 5^ - -h 

Hv$'l±fbEgi^<7) 7x t - -tt -y h ^ t 4; -ti fz t ^ \Z ^ ^ U — Jl H V ^ 

)!?*1-MT<?> (c) Xtt (d) <?> 5^ > : 

(c) le^ijs-^ 2 3 xii 2 5 x^ ^ ti § -F 5 ; a^se^ij ^#ty 9 > M 

(d) le^iJS^ 2 3 Xtt 2 5 xm ^ ti § -F 5 J mmM icfcv^T 1 S L < tt^M<7)-F 5 J m 

t'X'k. mm^L < itt^i]^^ nrz-r ^ j ieie^o ^ # ^ . o r v -b a - ^i. h ^ ^ - -tf 

Hvl^'l^fbH^^ ^ - -f^— V h t lcf&3a^ i±fc ^1 § IC r 'J -fe u - -T^ t H ^ 9 - 

im^sn 1 3 ] 

r 'j -b a - 1 H ^ ^ - 4f :gvl^'|4 fl: S ^ ^ - 7' ^ >y h ^ - K mfeT 
. WT^ (a) Xti (b) D N A : 

(a) le^ijs^ 2 0 xtt 2 2 xm^ fi^ummm i^^h^^^un a 

(b) mnm^^ 2 o xii 2 2 t-^$ ti^jg*se^ij<7)^g^xii-g^ij-'?> ^^-g. d n Atcw 

«; -b a - t K ^ 5^ — -tf ft H T <^ 7- t - ^^ "4- "/ ^ — >y h i: t ^iz ^ -ittzt ^ 

IZ r 'j -b a - ;u ■T' t K ^ 9 -^ny^-\iitmi^y^'\i'^^'t ^ 9 > ^ =1 - H -t -g, D N A 

/r-- ^ - t H ^ 9 — S Vl^ 'l± f b H ^ X ^: - ;b "ft 7"' ^ ^ >y h ^ :3 — K "t ^ jf -fe T 

i)^. i>iT^ (c) Xti (d) D N A : 

(c) ie^ijs-^ 2 4 Xti 2 6 n^j^*se^ij)t)-'?j d n a 

(d) ie^ijs-^2 4 Xti 2 6 X m ^ fi ^ ummm ^ ^mxit -mi)- h ^ dn aicwlw 

ffi ^J^SSe^iJ ^5: -S D N A i: X h 'j > a: > h ^ ff^ TT ^ 7' 'i 5^^ ^ L . o ^ 

>j -h U - ;^ t H ^ ^ - -tf S)$'t4 fbH ^ - 7^ ^ -y h t t ^ \Z ¥iM ^ fz t B IZ 

r 'j ^ a - ^ t K ^ ^ - -tf Sv^'l^fbHTS'tt^^f ^ 57 > ^W.^^ - K -t ^ D N A 

[m>!^m 1 4 ] 



[^m^^^^] 1. s --^ x:^ >f t - >i jkz/ s - \' ^ ^ t >m^mM-t 
m 

[ 0 0 0 1 ] 

^^mit. r '} — )i ^T}^ K ^ 9 — ^JkTl/X \t'J ir- >i V => 9 - M<r) ^ - i^' ^ 
-^^z^v h ^ :3 - K -t -6 it ^ ^ . ^ i T y'^ — V h ^ ^ - \^ -f ^ m iK^ JkU - 
;b -7'^^ >y h ^ :3 - H ^ -t a - ^ t K ^ ^ - -tf S V^tt fb H ^ & ^//X 

a - ^1. -T^ t K ^ 57 --tf Sv$'|4fbHT<?:> ^->.*+h7'^::^-v h^n-Ki-^at-S^^/^i^JfX 

7' u > :4- - ;^ ^ ^ K u V ^ 9 - ^ - \^ -f ^ m€:^ . ^ ^ ts mmtim ffl 
T r -b a - ;fj- 1^3 1 , 3 — 7° u ^x" > - ;U ^ 1/ 3 — K a ^ ^ 7° a ti" > tHali' 

[ 0 0 0 2 ] 

1 , 3 — 7° a X ^ — a V :x X -T^ ^*t<7>^^M^lC # U 5^ ^T^Df^^fba" 
. l^v^Tc/)]l7nic J; ^ Mili-^^vS : -^fb)^^;^ D^^TK^i^ft T . IH^tt^^ V I I I m 
[ 0 0 0 3 ] 

^vS**^^ $ tlT ^ (^f If 1 6 #M) o r -b a - ;u ^> 1 . 3 - 

- ^^^T-§ -SfflKt^i)^. M^lt. Ci trobacterW. C 1 o s t r i d i umW . En t e r ob a c t e r W . 

Sa Imone 1 1 aW . Kl ebs i e 1 1 aJMx L a c t ob a c i 1 1 u sW . C a 1 o r ama t o r L i s t e r i aJR ic JR-^ ^ 

[ 0 0 0 4 ] 

^^^m^^izi^-\^x . ^ - Ji It 2 ^m^mmm^^fxm^mx . i, 3-y°^^^> 

i-' 'llZ^m^ ti^ . mi ^I^IC Jd T . ^7-^ -b a - ;b ^ t K ^ 5^ - -b ^ 'j -b n - ;|. 
^3-iiHn^>'7'nf:i->-F;U-T'tH (3-HPA) ^tK-^ ^fH^ ^ ( r 'j -b n - 
^3-HPA + H20) o ^2 SPglcfcv^T . 3-HPA i)»NAD + -*S^:r^^ KU 5^ 
^'^^--tflcJ:^)!, 3-7°n^A°>>^*:^--;Hc®7E^il-5 (3-HPA + NADH + H+^ 
1, s -y'u i^' ir- 'i + N AD + ) o 1. 3 - :i--;Hj:^tll-^l_hmif^ tl 

[ 0 0 0 5 ] 

L L . tt -5. r -fe n - 1 . 3 - 7° n > - ^l. a . 

^fcTT-ff^:)tl-S /i:*^. iglPJlc. NAD + - ( X li N A D P + - ) r "j -b n - -r* t 

K a + — J: -b !=! — <7) t K n ^ -r -b h > ( D H A ) ^ f b ( -b a 

-^^ + NAD+— DHA + NADH + H) t i ^-'j-ba-^btcfi-t ^ ¥ff Sg& < » 
^ LX . DHAti. DHA^-i--HflcJcoT>^^tKn^^7'-feh>';> V > i&fb ^ tl 

[ 0 0 0 6 ] 

T'^BS r >; -b n - ;^ (7>^5^ib»_hie¥ff '^i^tcfc v^T vi« ^ ti. fM'^ r ') ^ u - ji izM^t ^ 



[ 0 0 0 7 ] 

— 3-t > i& ^ ^ <?:> x -t^ ^Hi . flgfl^l^* :^ :^ Ji<7> 1 

[ 0 0 0 8 ] 

3 - t K n ^ >■ 7° n t° :^ > ^ . ii ^tT . T 7 'j ;b tc ^ c7> N" ;/]D ic J: . X ti :x ^ 

[ 0 0 0 9 ] 

[^#fF3Cfi^l] W09 8/2 1 3 3 9 

[^ffF>Cic2] W09 8/2 1 3 4 1 

[ifffF^S^ 3 1 *Siff fp^ 5 , 8 2 1. 0 9 2-^ 

[# fF^S^4 1 *SifffF^ 5, 254, 467-^ 

[^f fF^i^ 5 ] ^mnt^m 5, 633, 362^ 
[ifffF^K 6 1 fpm 5. 686. 276^ 

[00 1 0 ] 

[0011] 

^^BH^-^tt . Xiep«^M^^v*-t-^ < i^i.w.t^ii-^^f o fcis*. r 'j -b a - 1 H ^ ^ 

— ■t' t H ^ ^ — -HSvUttfbEg^^o^-^ -/^ V h ^ =3 — H i- ^ Jl-feT. T ■t' t H -r* t 
Har-^--tf^=i-K-tSjt-fe^. M^lC 1 . 3-7'n^N">>-*:*--;l,:i-^>- H U 5^^ 5^- 
-y^r^ - K-t^mfeT^ X a 7° n > :t - ^ > K U ^ ^ 9 ^ - \^ -f 

[0012] 

(1) rv-bn — ;L--T'tK^5' — -If Df/X li — ^b-T^t 5^ — -H<50v — i>*-^-7'^z^ 

-y h ^ =1 - K -t -Sit-fe^. ^ -ru-*f -f^— v h ^ =i - H "t ^ af-feT;/^ ^ t - >i -i" 

^--y \. \i -f -5 3ifeT. r 'j -b u - t K ^ ^ - ^n'i^ '\i.itm 1^ JkU X Xlt 'J ir 

U\z 1 , Z - X2 y i; ir - >i ir ^ K u ^ ^ 9 - ^k ^ - Y -t =bm.ik=tJk If/ X ti 7' n 
[0013] 

( 2 ) r 'j -b a — t K ^ ^ - -If ^/X :^ - e H ^ 9 -M^^^ ^ — v V 

^ ^ - K i-'g.jife^ ij*Lactobaci I lus reuter i ic S . ( 1 ) ifiiX<?>ff^Stem#o 
[00 14] 

( 3 ) r 'j -b a - ;b 1 K ^ 9 - ^<7> y - ^ ^ — v h ^ =! - H -5) ji -fe ^ T <^ (a 
) Xtt (b) <7) 5^ > ^ S : 

(a) se^ijs-^ ixii3T'^^ti-5-F^ ; mun^k^^ 9 y ^-i^W 

(b) se^ijs-^ ixii3T-^^ti-5-F^ ; mun\z^\^x i^l <\tWLmco-r ^ j mt-^x 



^ . L < ItHM^ nrz-r ^ J mMM^^ ^ . o r 'j -t □ - ;^ t h ^ 5^ - -if 5 

■r^TU-^-f^ — V h Jkz/ 7^ — ^ — y h t t ijlz^M^ fz t B \c — Ji 

■T^li H ^ 9 -^T^'li-^^-t ^ 9 y ^< 

/r- ij ^ a - -T^ t K ^ ^ — -tf<?> 5 -T* ^ T A -»t 7' ^ <y h ^ n — K -f ?>Mip:l^i3^\^iT<^ (c 

) Xtt (d) 57 > r< : 

(c) ie^ijs^ 5 xti 7 tis -F 5 ; ieie^ij^#t^ > 

(d) le^ijs^ 5 Xti 7 $ ti^ -F 5 J mmn ic*d v^t i e l < tiisfii^?:)!- 5 ; mn^x 

L < \ti^ivi ^fitzT^ ) i&se^y r >; -t a - -r^ t k ^ 5^ --y <?> ^ 

H ^ 9 - ^'i^i^^^-t ^ 9 > 

r 'j -b a - 1 H y 9 — — Ji^ 7^^^ V h ^ — "t ^iilfeTib*I'iiT<?> (e) 

Xtt (i) ^ 57 > g : 

(e) K^ijs^ 9 xtt 1 1 ti^ T 5 ; m^m^^t^ 9 y ^^^n 

(f) se^ijs-^9 x\t 1 1 X'^^tL^-r 5 J m%m\zis\^x i < tt^M<?>T 5 ;ieib* 

^ - -»t 7' ^ -V Y TkU ^ ^ T u-^ =>- — V V h h ^ iz^'m.^ tz h % \z r — )i 

1 K ^ 5^ - ir-t ^ 9 y ^< "7 M 

^ :3 - H -t ^ilfe^TJo^ . ( 2 ) ie®(7>ff^MKm#o 
[0015] 

(a) Xli (b) D N A : 

(a) ffi^iJS^ 2 Xtt 4 T'^^ ti^ J^SK^iJ i)-ht5:hX)^A 

(b) ie^iJS¥2 Xti 4 ti§^Sie^iJ(7>^g|^Xtt-g|5*^'^'5r§ DNAtc^ttffl^ifi^ 
t^Ummn^b^h-^j: ^Y)]>\ Ah y^V y 'J V ti^PrTX A -f 'i ^ X L . o r .j ^ 
u — ^L- t H y 9 — ^(7^ ^ ^ T -f =^ =- V V Jk'U "E — >v ^ -f =^ =- V V h h ^\z§%.^ 

r -b a — ■t' t K ^ 5^ — <?> 5 -T* ^ T A 7'^ V h ^ zi — K -S it T ib^ . liiT^O 

(c) Xli (d) D N A : 

(c) le^iJS^ 6 Xti 8 ^ ti§ J^Sie^U 'Sr -S D N A 

(d) ie^iJS^ 6 Xti 8 ti§J^SSe^iJ<^^g^Xti-g|^*^'^ 'Sr ^DNAlc^ttfflffle^ 
'Sr^SK^iJ jb^ -5. D N A i: X h V > a: > h >^ ^ ft^ TT >^ 7"' X L . o X -b 
n — -'i.-T^t K y 9 — ^<D^~-i^-^-f=^ — V V Tkuy- "E — ^ — V V t t^tc^^^-tt 

§ IC X "j -b n - -T^ t H ^ 5^ - -bvl^'tt^ ^i" S 5^ > ^ =i-Ki--SDNA 

) X ti ( I ) <7> D N A : 

(e) le^iJS^ 1 0 Xti 1 2 ^ ti § J^SK^iJ =5r ^ D N A 

(OK^iJS^ 1 0 Xti 1 2 ti-S^SSS^iJ<7>^g|^Xti-g|^;b^^ >5:-S D N A tc it L ffl 

ffie^ >&j^*@e^ij ij-'b'^'g.DNAiixh •;>>^•al>^)&^frTT♦^^-^-x-j^'^XL. 

M-bn — ;i.-T*t K y 9 — ^ay =) — i; =^ — V h RU ^ ^ ^ t u ^ — v h t t^lz^ 
3i.^■tf^ci:§^cX';-b^-;^^-t 57--tfvllttt:*-t-2>5'>^^°^H^=I-H-t^DNA 

[0016] 

( 5 ) 7° n X :r ^ ^ K U X ^ ^ - -b ^ :^ - K "t ^ Ji T ^ # ^ . ^b^a 

ctobaci 1 lus reuter i tc i*-t ^ . ( 1 ) ~ ( 4 ) v ^ -f ti jbMcie IS <^ ff^ $e # = 
[0017] 

(6) -7° ^< y iy' - ^ \i L V ^ 9 - u - K ^ it ft ^ lil T (a) Xti (b)<7) 



(a) mmm^ 1 3 Xit 1 5 x^m^ n^T ^ j mmn^^t^ 9 y 

(b) se^ijs-^ 1 3 xit 1 5 xm^ti^T 5 J mmm\zii\,^x i ^ l < itmm<^'r ^ jm 

[0018] 

( 7 ) 7' u ^A°> ^- :t ^ > K U ^ 57 _ -tf ^ :3 _ H i- lil T ^ ( a) X li (b) 

iODNA^^t?. ( 5 ) ie«<^ff^M$Kt^# : 

(a) Be^'js-^ 1 4 xii 1 6 xm^ tL^ummnt)-h-^j: ^ dna 

(b) ge^ijs-^ 1 4 Xit 1 6 n-g,jg*ge^ij<7>^g^xtt-g^i?^'?> ^-5. dn aicwlw 

[0019] 

( 8 ) 1 , 3 - y' X3 y ir - >i ir ^ >' \i I V ^ 9 - ^ - \^ -t ^ miK^ ^ ^ ^ . 
fe^^nac tobac i 1 1 us r e u t e r i ic e±3 * "t ^ . ( 1 ) ^ ( 7 ) <?> v ^ -f tl *Mcie |^ c?> ff^ M $5 

[ 0 0 2 0 ] 

(9) 1, 3 - 7- a >■ K U ^ - -fe^ ^ - K -t SiIfeT**ii^T<7> (a) 
Xit ih) ^ 9 y ^< ^n^^- -t ^miK^X^^ (8) IQ^^off^MK^tf^ : 

(a) ie^ijs^i 7-e^^ti^-F5 J mnm^^t^ 9 y ^< ^ n 

(b) K^ijs¥ 1 7 xm ^fi^T^ ) mw.n \z%s\^x i s l < \tw.m<^'r % j mt^x^. 

Ut^^^ < Iti^n^^ titz-r ^ ) ^ # ^ . o l . Z - -f ^^y - ir ^ Y \^ 

[ 0 0 2 1 ] 

(10) 1, Z - y n ^^y i; - ,^ ir ^ y Y V f "7 9 - ^-^^ - K ib^. IiiT<^ 
(a)Xtt (b)<:oDN A^#t?. (8) ie«^<^ # : 

(a) ie^iJS^ 1 8 X^^ ti^Ummm^-h D N A 

(b) K^ija¥ 1 zxm.^nhumw.n<r)^ux\t-w>i^-hti^ \)w A\zn\^MmmtiU. 

*-'b^^DNAi:Xh';>>'*3i>h>5r*frTT-^N^-/';y-fXL. 3-7° 
n ^^ ir^y Y b ^ ^ 5^ - 4f ^ 'fr -t -S 5^ > ^ ^ - K "t -S D N Ao 

[ 0 0 2 2 ] 

(1 1 ) ^ ') - Ji ^ \^ Y ^ 9 - ^ni^'\±itm^]kuyXlt y ir- 'i K ^ 9 - -tf B 
>l^'l4ft:HT<^#-^ -V h ^ :3 - H -t -SiafST jbHactobaci 1 lus r e u t e r i ic i * ^ . 

( 1 ) - ( 1 0 ) ^v^'fnt}^\z$^m<^r^wm.mi¥. 

[ 0 0 2 3 ] 

(12) r "j -b n - -T^ t H ^ 5^ - S 7ll '14 H T <^ v - -^t "Z^- >y h ^ =i - H i" ^ it 
€^ib*mT<?^ {i)Xlt ih) CO 9 y ^ W : 

(a) le^ijs-^ 1 9 xtt 2 1 xm ^ ti § 1- 5 ; mmm^^is 9 > ^ w 

(b) K^iJS^ 1 9 Xli 2 1 xm ^ ti -i, -F 5 ; ^K^iJ icfcv^T 1 ^ L < tt®(fi<7>-F 5 ; ^ 

t'X'k. mm^ L < itnm^ rirzT ^ j mmn ^ # ^ . o r -b a - 1 h ^ ^ - -tf 

Svl&'l4fbHl^<?5 7s t — 7'^ -y h i: i: ^ Ic ¥tM ^ -itrz t B \z ^ ') — 'I ^ K ^ ^ 

r')^u-)i'P}^Y^9 — -bSvl^'l4fbHT<^ X t — -/^^ >y h ^ =1 — H -t -Sat-fST 

^?HMT<^ (c) Xa (d) (T) 9 y ^< ^ W : 

(c) ie^ijs^ 2 3 xii 2 5 xm ^ tis T 5 ; mmm^^ts 9 > 

(d) se^ijs^ 2 3 xti 2 5 tis t 5 ; mnm tc^v^x i ^ l < a^fiicT^T ^ j m 



^ ^ - H -t §3iftTT*>^ . ( 1 1 ) ie«ioff^M^m#o 

[ 0 0 2 4 ] 

(13) r 'j -b o - ■T' t H ^ 9 -^ny^'\iitmi^<7> ^-'J - h ^ =1 - H 
e.=f-h^. IilT<^ (a) Xli (b) <^ D N A : 

(a) Se^iJS-^ 2 0 Xli 2 2 ^ ti ^^SSfi^O § D N A 

(b) le^iJS^ 2 0 Xtt 2 2 ^ ti ^ j^Sie5iJ<?^^g|^Xtt-g|5*^ 'fc S D N A ic ^t Lffl 
ffi fl^ 4- S » le^ij ^Sr § D N A i: 7x h 'i > x > h ^5: ^ T T >^ ^ 7" -J X L . o r 
>; -b o - T^^' t H ^ 5^ - -b Hv$'l4fl:HT<?> ^ t - +(- ^ >y h h t%\z ^ttzh^ 

r 'j -b a - ;b -T^ t K ^ 5^ --b #>$'|4fbHTvl^tt^*-t -5) 9 ^ ^ - -f ^ T> n A 

ij* . i>Z T ( c ) X a ( d) D N A : 

(c) ie^ijs^2 4 xtt 2 6 x^^^n^ummnt-h-^j:^ dn a 

(d) ie^ijs^2 4 xii 2 6 X'^^n^ummn<^^%ix\t-mh-h-^j:^ dn Aic^tLW 

ffiS^ ^^Sffi^iJ Jb^ 'Sr § D N A i: X h 'j > a: > h >5r * T T ^^ 7' V 5^ 7;' L . o r 
«; -b a - -T^ t H ^ 5^ - -b S '14 <b H T ^ - 7' ^ -v h t ic^^^ i± i: § 

r -b a - ;u ■7=' t H ^ 5^ --HSvl^'l4fbEgTv$'tt^'fr-t-5 5'>^N-^S^='-K-t^DNA 
^#t?. ( 1 1 ) ie«<7>ff^HKm#<> 
[ 0 0 2 5 ] 

(14) (1)-(13) <r)\^-fnn^\zt^m<ryfmm^it^ 'j -b a - ^i. T T « 
^ 3 ^1 IC J; . 1 . 3 - 7- a > - 3 - t H u ^ 7' a > MJt i- ^ 

[ 0 0 2 6 ] 

^ 'i -b a - ti> 1 , 3 - 7° a ^N-> ;b ^i^it-t § |5f <^j^|^ r 'j -b 

a — <7) a 7x ^ f£ ilS; L . ti^ o 1 , 3 — 7° a > — ;U i: ^ t> i± T 3 — H CI ^ "7° u f 
Mit-t -g) 3 i: ;?j^-T' % h » 
[ ^ h;^ ^ ^ ]5g-t ^ 36 MR ^ ff^ «J] 
[ 0 0 2 7 ] 

*^HH<^?f^HKJ^#li. r -b n - ;u -T^ t K ^ 5^ --b;/^^/Xii>^* -T^t Y 9 - 

^cn=> -i; -^-^ ^-v h^r^-K-t^js-fS^. 5■x'v^^-^+^-/^-,y h^i^-H-t^jife 
=fji^uy^^->v^-f^=-v h ^ ^ - H -t ^ 3t T . 'j -b u - ^- 1 H ^ 9 - 
m=tlk'U /y^\t iy' if - >V^}^ K ^ ^ - 4f :Si$'l4fbHT<^ 7 - +)- 7'^::^ -y h ^ :3 - H "t ^ 

3t -fe T ^'^ 7x t — -ft 7^ ^ -y h ^ — H t" -S 33 T . T ^l. -r^^ t H ^ t K a ^' -^l- — ^f ^ n 

-Ki-'2.il€T. M^lcl. 3-7°n^N">>^*:r-^i.:r^^KU5^^5'--H^=i-H-t^ii 
-£^;^2^/Xtt ■:f X2 i; -t- ir ^ Y V V 5'--b^=i-H^^il'feT^#t?o 
[ 0 0 2 8] 

^^m<^mW^i^i^lt . r -b a - ;^ ^H^^tK L T . 3 - t K n ^ >• 7° a t° > 1- ^ t 

t? . ^ <7) J; -7 5^ > > ^' ^ M i: L T a . ') ^ x=i — ji f-' Y ^ 9 — ^RU t — 'i Y ^ 
9 — '\zi}^^l-f'hil^o r ') ^ — >i \^ Y ^ 9 — -\i JkZ/ ir — >i \^ Y ^ 9 — It . ^ — 
>>*-4t-7'^z^>y ^"r^-ru'i--:^^ — V h Jku ^ =E — Ji v ^ — V h (T) 3M<^"*f 'y'^—'y 

^--v h^^^n^'n^ - Y -f ^ M fr.^ ^ ^ ^ . ir- 'I H ^ 5'--b</)3fi<?>-4-7' 
^ - -y h ^ ^ ft ti :3 - H "t -i) 3t T ^ # t? t <^ . ic r -b a - t H ^ ^ - 

(7^ 3 ^ — -y h ^ ^ ti ^' fi ^ - Y -f ^ m f^J- t ir — 'I ^ 5^ — -b'<?53a<?5-^ 

7'^::^-yh^^tlf-'ti:3-K-t^M'fS^^a-t?^<^<?^v^-ftl^^^#-t.5.„ 
[ 0 0 2 9 ] 

r'j-bn — ;l.-T^t K 7 5^ — -tfXli — -'l^-r't: K 7 5^ — -tfcO^-^'T'^z^-y — 
-Sal-fe^ i: LT 'i^^co^co-^i$.mxB . Mx.lt. L a c t ob a c i 1 1 u s« . C i t r ob a c t e r« . 



ClostridiuiiifS. KlebsiellafM^ EnterobacterfS. CaloraniatorfMx SalmonellalM. JkUl\ 

stti\imw\zm't ^mmic^^-t ^ ^<^^i$.m't ^ z t fj^X'B ^ o ^¥tm\cis\^xit. la 

c tobac i 1 lusWUHMlc ^ r V a - ;u -r^ t H ^ 5^ -^Jkir^Xlt ir — ^ ]^ ^ 

— ^<7y^^-f =>.— v NcT^at-fe^. Lactobacillus reuterii*<7>r';>bo-;i,-T't 

F 7 ? - ^ 11/%. Xt'J ir- >v^\^ H => 57 - -tf </) § +(- 7^ ^ ^ >y V <r)m^.^ . ^ ic L a c t o b 
acillus reuteri J CM 1 1 1 2 & ^'L a c t o b a c i 11 u s reuteri ATCC 5 3 6 0 8 t* i * ^ 'J -fe a - 
;b -T^- 1 H ^ 57 _ ^JkU/S.\t i; ir- Y => ^ — ^<d^^ ^ — v V (T^m^^t'b^^ * L 

[ 0 0 3 0 ] 

Lactobacillus reuterii^^or-JH^a — ju-r't K ^ 5^ — -tfcJO^ — i>*-^t-:/^^-y V (^T 

;/^^'7tc. 7.t-;L, -tt - -y h 5 ; ^K^ij^K^iJS-^ 9 1 icI^iJ^Fi-^o Lact 

0 b a c i 1 1 u s r e u t e r i i * <?:> r 'j ^3 n — •t' t K ^ 5^ — <?> ^ — -^t -7^ ^ -y h ^ =; — H "t 
-2)iIfKl^c7)^Sie^iJ ^IQ^lJS-^ 2 4 IC. 5 -T^ ^ T +»- 7" ^ ^ >y h ^ :3 - K "t S 3I ^ ^ 
cT^MSie^iJ ^E^Ufi-^ ^Jk'UZXz^ X t - ^1. +^ 7'^::^ -y h ^ =! - H "t -g> ii ^ ^ S ffi ^ij 
^ge^us-^ 1 0 1 2 ic. ^ o 

[ 0 0 3 1 ] 

§ 5 ieSe^lJ ^ # 57 > ^7 g ^ ^ </) ftH 2 <7) -ft y ^ ^ -y h t t ^ ic ^ -tf i: 
§ IC r 'j 4: n - ;b -T- t H ^ ^ - -ev^tt ^ ^ -t -5, ^ . & T 5 ^ ^ifi^U ic fc- T 1 ^ L < 

[ 0 0 3 2 1 
[ 0 0 3 3 ] 

§^t7'^^-yh^:3-H-t^mfel^ti. iB] — </)?W±-e%ia$-t±-g>FI^. |B]-<?>-~<i7^_ 
lC^ALTff^M$Kt^^ff oT^ J:v^ L. SO ^ c;^ ^ 5^ - ic A L T JF^M^m^ tf o T t i; 
v^o ^^c, 3 fi<?:>-*t -Z^- >y h li. [B] — <?:)fiXlilB] — <7>t*lc i*^^ ^(JO^fflv^ ^ <7>*«^ 

[ 0 0 3 4 ] 

*f&BH<7>ff^M$5J^#tt . v° u - ^ K U 57-^ ^ 57 - -tf^ 13 - H -t ^ jifeTS 

L < a 1 , 3-7'a^N->>^^;J--jU:i-^^ H U 5^^^ ^-4fn-H-t^3tfeT<?^V^-ftlij^. X 
ti ^ 35( ^ ^ # t? „ 
[ 0 0 3 5 ] 

:*:^HHlCiD V^T . 7° n ^n" > :r - ^d" ^ ^ K U 5^ ^7 57 _ ^ ^ t^liftf ^ff T ii 
^fflv^«?>tl§,W«[*^*L. i->&^^*,3-tHn^>'7°nt-:*->T;U-T^tH^ffl7EL. 

So 

[ 0 0 3 6 ] 

7°a^A">>?:d--;l.:^^ix H U 57^^ 57--tf^r! - H-t-SjafeTtJ. i>^c?5^c?^^f$fflT't 
. ^J^lf. Lactobacillus^. CitrobacterJR. C 1 0 s t r i d i umW . Klebsiella^. Enterobac 
terW. CaloramatorW. SalmonellaW. lk^V\%{t\'\iM^\z.W,~^ %j o^'^ 

fSffl-tS C i: **T'§ S „ ^^^BHlcfcv^T a. LactobacillusfM^fflffltc 1 , Z-V 

n > - ^i. :^ ^ ^ H u y ^ ^ - it -fj^ ^ . ic L a c 1 0 b a c 1 11 u s r e u t e r i i * 1 , 3 
-V' X2 i; if— ,v ir ^'y Y V r ^9 -^m^."^ . ^ ic L a c 1 0 b a c i 1 1 u s reuteri JCMIU 
2t*&^'Lac tobac i 1 lus reuteri ATCC "ili^U^^^cry v' X2 r< i; ir - >vir Y V f "7 9 

[ 0 0 3 7 ] 

Be^iJ S ¥ 1 ZJkTf I 5 ic L a c 1 0 b a c i 1 1 u s r e u t e r i i * c;:> 7° n > - ^ ^ K U ^ 



^ 57 - -e <7) -F 5 J m&M^ . le^U S 1 4 JkZf 1 6 ic L a c 1 0 b a c i I I u s r e u t e r i tfe * 7' u 

^#t? 9 > ^N" ^H)b*7°ci i; ir- >v ir ^ H u 5^ ^ 5^ - -If ^ * -5 FI . Se^US"^ 
1 3 Xli 1 5 T 5 ) i&Be^iJtcfcv^T 1 S L < li^M^i' 5 ) gm. 

[ 0 0 3 8 ] 

t tz. le^iJS-^ 1 4 Xtt 1 6 ^ tl^i^SE^iJ ^5: ^ D N A <^ ^gl^X l± - g|^c/> 
K^iJ =5: ^ D N A ic L ffl ffi K^iJ ^1 ^ h V > 3: > h ^Sr * T T ^^ 'J x L 

[ 0 0 3 9 ] 

fev^TiiSffl tl -5 .&t5^^* L . "t ;b *> 3 — t K n ^ ^ 7° a t" > T t K ^^Stc 
[ 0 0 4 0 ] 

1. 3-7°a^x">x^-^u:*-^>'Kur^5'--lf^n-H-t^Jt'feTli. i>^<7>t<^^ 
fJfflTS^. -^IJ X. li\ L a c t ob a c i I 1 u s JM . C i t r ob a c t e rfM ^ C 1 0 s t r i d i uiiifS . Klebsiella's E 
n t e r 0 b a c t e r JM . C a 1 0 r a 111 a 1 0 r fM . S a 1 111 0 n e 1 1 a JB . L i s t e r i a fS ^ ic JM "f" -5 0 m ic i 5^ 
-5. t <^ ^ f$ ffl -t -5 3 i: T § ^ o * ^ ic T ti . L a c 1 0 b a c i II u s H fffl S ic t±3 * "t -5, 1 
, 3 — 7° u ^ N- > — ^ >- H u r 57 _ -tf jf ^ ^ iff [c L a c 1 0 b a c i 1 I u s r e u t e r i i * 
<7>1, 3-7°n^x">i/:r-^u:*-^>'KU5^i'5'-4f3ifeT. ^"blc Lactobacillus reuter 
i JCM1112t*;i^^Lactobacillus reuteri ATCC 5 3 6 0 8t* i 1 . 3 - "7" a > :r - ^1. 

[ 0 0 4 1 ] 

E^iJ S ^ 1 7 ic L a c 1 0 b a c i 1 I u s r e u t e r i i * ^ 1 , Z — ^' ^ y 'J ^ — ^ y Y f 
^7 57 _ -tf (/> -r 5 ; ^ . le^iJS-^ 1 8 ic Lac tobac i I lus r e u t e r 1 1±3 *<7> 1 . 3 - 7" a 

:t - K U ^ - -tf m T ^ S K ^0 ^ #IJ ^ "t » C tl T 5 ) ^K^IJ 

^#t? 5^ > ^S** 1 . 3 - :r ^ ^ H U 5^ ^ 5^ - -tf 7ll '14 ^ * i" -5 PI "9 . 

unm^ 1 7 -r ^ ) mm\\\z.is\^-z i ^ l < i±i(M<7)-r 5 ) i^ic^^. gm. 

[ 0 0 4 2 ] 

^Sr ^ D N A ic ?t L ffl ffi S5 ^ E^iJ i: X h > ^ > h * T T ^^ ^ 'i X L . o . 
1 , 3 - -7°n ;b H U 5^ ^ ^ - -tf ^ * i" -5. 5'>^N°^H^=i-H-t-g.ii 

[ 0 0 4 3 ] 

*^BH<7>f^'gKt^#a . r -b n - 3 — t H a ^ 7" a :t > -r -7^- 1 K ;^^^7K-\ 
<7>^J^jxr5^M^-t -5 3 IC Jc L 'j 4^ n - 1 K ^ 57 - -l^- X tt - >V t 

K ^ ^ - tcfclt ^ jxCv45'Dg5^^<7^ffll$mB 1 2 ^ Atl#x.T . Sl^Vl^tt^lX ^ m ^ -It^ 
I^Sy^^-t^ 57>^N' ^7®^=i- Hi-^3tfe^^#t^„ ^<?>=l;7'&^>^^"^Mi:LTtt. r 

-b a - -T^ t K ^ 5^ --tf Svl^ttfbEgT;^ V^* ir->\.^\^Y=>9 - -tf S7g'l4fbEg^)!j*#l-f 
"bilSo r "j -fen-;!. -T^t H 9 - ^M'^'^\\Lm=tlk'U y ir - 'I -r* t K ^ 5^ - -If S vH '14 ft 
Eg T . ^ — -ft ^ -V h 7k'(f — 'I -^f ^ — -y h <^ 2 'y" ^ — -y h 'h^f^^ 

^- -y h^^ti^'ti^ - K -t^3t€T^#t? t<7>. :^ - ^1. -^^ t H y 9 - ^ni^'\±itmi^ 
(/) 2 U'^ -^f y' ^ — -y h ti^ti^'il^- K "t -5. 31 € ^ ^ # ^ <?> . >^ lA' ic r 'j -b n — 
t K 7 5^ --lfSvl^'l±fbEgT<^ 2lic;>■^-/^->yh^^tl^t^=I-Ki-§3ifeTi:S^*^-^^ 



[ 0 0 4 4 ] 

Is] tl ^ f^F ffl ^ * -t ^ t <^ T ^ ti tS" . iff ic $0 'Sr < f$ ffl T § § o r 'j -b a - ■T' t H ^ 5^ 
-4iSvl^ttfbEgT LTtt.W09 8/2 1 34 1 iDaniel et al., J. Bacteriol.. 17 
L 2151 (1995) ;Toraya and Mori, J. Biol. Chein. . 2 7 4. 3 3 7 2 ( 1 9 9 9 ) ; ^Tob iraa t s u et 
al., J. Bacteriol. 1 8 1, 4 1 1 0 ( 1 9 9 9 ) tc t ^ if ib*^ l-f ti -5 „ 

[ 0 0 4 5 ] 

r 'j -h a - ;b ^' t H ^ 9 -^n'i^'\^{tm^Xlt9' yt- 'I "T}^ H ^ 9 - -H W^l^'ll itM^^ 
^^y'^-v h ^ :3 - H i" S jt^T i: L T . ic T r V o - ;b ^afbi- 

.S C i: <?>T § -g)lfflMg¥)b**-t ^ g dh p du:*-'<-ci>tPfl^tl-5il'feT§15l^ 

ici^ft-f^ 5t<50i7># t tl. l5iJ;ilJ. gdrA. gdrB. pduG. pduH. ddrA 
. ddrB. dhaF. dhaG. o r f Z . RU o r i Y ^j: t ij^m i-f ^ ti ^ . 
[ 0 0 4 6 ] 

r 'j -b u - ;u ^- 1 H ^ ^ - ^n'i^'\±itm^Xlt 9' ir- >i \^ ^ 9 - ^n'i^'\±itm^ ^ 
^ ^ ^ :^ V h ^ :j - \i -t ^ miK^ t L X It . ^ ^ i^mX' B . mx.lt. L a c t o b a c 
illusJMx CitrobacterfM. C 1 o s t r i d i uniJS ^ KlebsiellafM^ EnterobacterJSx Caloramator 
m. SalmoneUaW. ^^L i s t e r i ic Wi" S IBM ic i ^ t ^ f£ ffl -5 c i: i)*T- § 
-So :2|^^BHtcfcv^T li. Lac tobaci 1 lusWIHMlc -g, r "j ^2 a - -T^ t K ^ 5^ --HI? 

'i^'\±itm^7kZ/yXlt 'J if- >i t F ^ 9 -^n'i^'\i.itm=f-<r)^^ y'^- V V (T}m^.=t. 

ic Lac tobac i I lus r e u t e r i t±3 * ^ r -j -b a - ^ t K ^ 9 - ^^'(^'\^{\L'^=tlk'U / X\t 
i^^ ir- >v K => 9 - ^Wih'\^\\Lm=t <^ ^ ^ ^ =- y V (r)m.^.=r . ^ ic L a c t o b a c i II u s 
reuteri J CMl 1 1 2t*;^ a c t o b a c i I I u s reuteri ATCC 5 3 6 0 8 t* t±3 * V -b a - ;b 5^ t K 

=> 9 - ^w^'\^\\LU=tJkTf / xxt'j ir - >v ^ \^ Y 9 - ^n^^'^\\Lm=t<^^^ ^ - v V 

[ 0 0 4 7 ] 

^ ^ L < ii . r -b a - 5^ t K ^ 5^ _ <7> 3 7' ^ ^ -y h ^ ^ tl tl :3 - K "t -5. 

#t?ff^SlKj^#tt . '}^^ti < r 'i -b n - ;^ 1 H ^ 57 - 4i S '14 f b H ^ <^ 2 ft 

-f=^-v h^^tl^'tl^ - K -t SitfeT^ a-t?ff^MKm#ti. i^^=5r < i: ^ - ^ t K 

[ 0 0 4 8] 

Lactobacillus r e u t e r i i * <) -b a - ji. ^ t K ^ 5^ — 4fWvl^'l4fbHT^ ^ - 7' 
^ - -y h ^T- 5 ; ^le^ij ^E^iJS-^ 1 9 2 1 ic. 7. t - +^ 7-^^^ -y h </)-r 5 ; 
^IJ ^ie^U S¥ 2 3 2 5 ic § o Lactobacillus r e u t e r i i r 'j -b n - t 

K ^ 9 - ^<7> y - >f y' -y h ^ - H "t 3I -fe T ^ ^ S E^iJ ^ le^ij S 2 0 D^' 2 2 

^ o 

[ 0 0 4 9 ] 

[ 0 0 5 0 ] 

^ fc. #@e^iJS-^T'^ ^ ii.5i^*Be^iJ t-h^j:^T> N A ^ ^gPX -g^<?> J^SSC^U i?- 
-5 D N Ale W Lfflffie^ 'SrSe^iJ i:Xh";>ix*a:>h)^^ff^TT'^N-f-/";5^-fXL. ib-o. ^ 
7 y''^—vhtt^iz $ iff- i: § r >; -b a - ;b 1 f ^ 9 - -bS>ll'ttfbEg 

[ 0 0 5 1 ] 

&-^7'^^-yh^:3-K-t^mfeTa. [B] — <?^^S±T'^ia^i±'g>Ffl'9. |b] — f^^-^^^^^- 



[ 0 0 5 2 ] 

5 J mmm <7> i m . xnn ^ l < it i o 2 o m . ci;»)^*L<ii5'-ioflii. ^ ^izn 

^ L < li 2 3 m^-r ^ J Wit^x'kt-x ^ ^ < . xit ^umm^X' m ^ fi ^ t 5 j w^nm 

iz 1 m. Xltitf ^ L < It . 1 0 2 0 fin . J; ^ ^ ^ L < li 5 1 0 fi . ^ ^iziff ^ L < It 
2-3 m^-r 5 J mi)'nf]\i J; < . Xlt . ^K^OS^T^^ ti S "f 5 J ^le^U^ 1 fin 

.X\tttf^L<lt. 1 0^-20 fi. J;^)^tL<li5-'10fi. ^ h izitf ^ L < It 2 3 

[ 0 0 5 3 ] 

:2|sBH,W«tCfcV^T . X h ^) yi/ h tc^f^t It. iff^fl^'^^^ -i -f 'I V H t^r^r^^^ti. 

>5r^^ -7-^ 'i -V K ti^rv^^ft^^v^v^ . "t 'Sr ^ . ^ilftl^lc L ^v^ffl[s] 

( ffl ts] '14 9 0 % i>( ± . ^ ^ L < li 9 5 % ± ) ^ * "t ^ D N A ^^ ^ 7' >; X i" ^ 
^fr^v-^-^o J;^M#S^lcii. Ccr)j;-7^-^frti. 0. 5--lM60NaCl^F&T4 2-' 

6 8 °C T . X a 5 0 % * A -F 5 H 1*? a r 4 2 °C T . X ^Rvgii^ 4^ 6 5 6 8 °C T . ^^ 
^";y-f-tf->'3>^ffo/c^. 0. 1— 2^-iSS<7>SSC (saline sodium citrate) 
vgi^^ffl v^T^S-^ 6 8 °CT' 7 ^^1,5' -^i^tif -t -S Z h\z Mf^X # ^ c 

[ 0 0 5 4 ] 

'j^-t: < t ^ b 0 urn. iff ^ L < it'j^^Kc < t ^ 1 0 0 urn. ^ 'on^ 
L < it'M^j: < 2 0 0 umcomnx'^h^ . 

[ 0 0 5 5 ] 

'^fc. miKl^lz^m'^^A^^lzit. KunkelvS. Gapped du p 1 e xvS £^ ^ X 

(^Jx.tt'Mutan-K (TAKARAttt^) . Mutan-G (TAKARA^M) ) ^"ir^fflv^T. Xlt . TAKARA 
a <7) L A PGR in vitro Mu t a g e n e s i s ^ 'i - ^ -v h ^ |^ T tf C t § -5 o . ± 

le^vS ic J; ^SK^iJ tifc^ti. fb-^^^/j^lc Jc o T . Xli!ftfe#D N A^HM 

LfcP C RtSIC J: oT. XliMi^*Be^lJ^*-t -5 D N A »fn- ^ 7° n - i: LT^n -t" M 5^ 

-ix^^^ztiz^^. :^mn<^miKi^'km^ z t t^x^ 

[ 0 0 5 6 ] 

m*^^ L . -t ^Sr #p *> T 5" t H ^i&ft L T ^ 40^X^7- ^ S^^fiS^i" ^ ^^vl^tt 
[ 0 0 5 7 ] 

7^ •t' t K -T^t H a r-:>---if^ n - H i-^iifeT i: LT li. <50 ^ <50 ^ f$ ffl T- § . 
:tlt. A I c a 1 i g en e s JR . As p e r g i 1 1 u sW . BacillusW. CandidaJR. Cli r omob a c t e r i umJM . CI 
ostridiumJB. C o r y n e b a c t e r i umlM . EsclierichiafM. LactobaciiiusfM. LactococcusJR. 0 
ceanobaciiiusH. PichiaJM. PseudomonasfM. Rli i z o b i umfM . RliodobacterH. Rhodococcu 
sH. S a c c h a r oniy c e s H . S a I mo n e 1 1 a H . Su 1 i o 1 obusfM . Tli e riiio t og aJM V JM ^ IE Hi i 
*-t-2. ^ ^'k{$.m-t ^ Z t f^^X'^ 
[ 0 0 5 8] 

^¥tBn<D]fmmmi^it. ±.m4m<^mir.i'xit^<r)-m^m'iMtc-<^ m 
^tirzm.mx.--^ ^ ^ -^:^^B/^<7)3tfeT*^~fE3i.Li#^ ^ 1 izm^^izmx-t z tiz ^ 
z t t}^xB ^ . r-g^j tit. ^3L^\zmA^ ntzm^iz^m^^T-ij^^- \' -t ^ 9 y 

[ 0 0 5 9 ] 

^ ^ ') T Y J Uij- ^mmcoMir.^'km^:fj'it:lt . ^^±^^(7) ^Wlz ii\-^X m^X 3h 



i:*^-T§^o mmt}'^m^ tifz^ . # v > ^--HiiMixJtv (p c r) (*g#ffm4, e 
83. 2 0 2 "^) ^ ^ 1 ^j:mmmmmm-km^-^xD n A^mmt . mwmmizmt rzm<^ 

[ 0 0 6 0 ] 

^ BH IC V ^ T . r 'j -fe n - t H ^ 5^ - & X It t — >l }^ K ^ ^ - -If c?^ 

-tt ^ -V h ^ ^ - H i" ^ . 1 . 3 - 7° U ^ n° > > :t - ;f ^ >- K U ^ _ ^ 

f^^, V'a ^N-> F U y~ ^ 5^ --tfat-ST. ^^^^ 'J -fe u - ;|. -r^' t H ^ 5^ - -If S Vl^ 

•\±itmi^R'(/XXlt 'J ir- 'I H ^ 5^ --lfSvl^'ftfbEg^<?>^-^ -f^-v h ^ n - H -t ^ 

f^^tf o T ^ J; 
[ 0 0 6 1 ] 

^ tl -f . #0 ;c ii' 7' ^ 7x 5 K D N A . 7 T - D N A . :3 7s 5 H D N A V If tl ^ 
„ 7'^7.5KDNAi:LTli. l5iJ;ilJpBR322. pSClOl. pUClS. pUC 
19. pUCllS. PUC119. PACYC117. pBluescript II 
SK( + ). pETDuet-l. pACYCDuet-l^)b--#l-f'^ti. 77'->'DN 
Ai:LTti. #J;clJAgtlO. Charon 4A. EMBL-. M13mpl8. M 
1 3 m p 1 9 mi}^^^-f hfl^o 
[ 0 0 6 2 ] 

Ralstonia eu t r oph a ^ if Ra 1 s t on i aJM JMi" ^ IHM . Pseudomonas p u t i d a if <7> P s eu dora 
onas«lc«-t -SlfflM. Bacillus s ub t i 1 i s if B a c i 1 1 u s« JMi" ^ IfflM . ± fli M if E 

s c h e r i c h i a JM JM -5 IE M . S a c c h a r 0 111 y c e s c e r e v i s i a e if <^ S a c c h a r 0 111 y c e s fM tc fM 
mM:. Candida 111 a 1 1 0 s a i:" <^ C a n d i d a fM ic S "t § SI ^ . C O S fia . C H 0 IB flS . ^ 7. 
LIEfla. 7-vhGH3. t h F Llffla^S: i:-<?^I^Ji^«afla. S F 9 BB^^ t cD ^iimmtc t' 

[ 0 0 6 3 ] 

^S^IfflflatCfcv^T li. r -T-t H n r-:)---lf^^mL '^v^^^lffllia. -f ^ % 

r 'j ^ u - ;b ^ e K a + - -If 31 ^ ^ L ^5: |H 33;^ ^ r 'J ^ a - ;b t K a ^" - -If 
3tf5^^ ^ -V ^ -F^ h Lfclfflfla^f$ffl-t-g><7)*^~^^ Lv^o C tl ^ffl § C i: ic J; . 
<) j^u- >l tmit ^ tl T t K a ^ ^ T -b h > IC » ^ tl ^ g& ^ aSf -t -5 3 i: ^?^'T' § . 
ck ^ ^v^iR^T 1 , 3 - y° u ^< y i^' :i- - 'iJkU S - \^ ^ y' u \^ ir y m^MM-t ^ z 

t # ^ o 

[ 0 0 6 4 ] 

r 'j -b a - t K n r-^- -if Jt^ST^ ^ ^T'^h L/clfflflai:as r-j-fen — ;i.-T*t 
K a r - -tf 3ifeT**5^i^ ^ tlT ^3ET § ^^v^ J: -7 ^'^t^J^ElC ilo ^ IE 33 ^ « * "t -2. » M # lt5 

^M^.J-<^iiM^ilM.xm\^'iM.l^x.^mZ't ^ 9 - { 9 - Y ^ i y r -< ^ 9 - ) ^fflv^ 

n^^nm^ffX J V V mU. V y V 7 ( ; >y ^ T ^ h t^i^#t?) m 

^ftM-t^Filcfflv^'bti^;^vS^fflv^TMIEfla4'<^ -fe u - -^^ t K n ^'-^--HafST 

^6^i^-t ^ ci:icj:oTftM^ti^o mmum^ ^ z -f iimxit V v y' ^ 9 - X 

-t -g. g a . ^'^^ 'j ^2 n - -^^ t K n -j- - -Hal fK^^ f£3a<^ 'k.^^tz^'t^m^^.C ^ 

iim-x 3hti\tm\zm'^^ tLiix^ -b^ . n^i^ < xtm.'^mmm^. j: "9 ^ * l < \tm2 



cloning 2nd Ed.. Cold Spring Harbor Laboratory Press [\%U)^<r)m^m\z'^\-^ 
[ 0 0 6 5 ] 

^ <) ^u — Ji ^^\^ \^ u Y — ^mir.^ J y ^ t V ^ nx \^ ^ h^\t . W^-< ^ 9 — 
ij^mX^ rirzmm\Z-:>\-^X^ -^f > >v h ^tf v^IE L < ffl[S]ffiJt;i**SgC ^x\-^ ^ Z h-k 
mU-f^ Zh\Z^^X . 9-Y^^>r-<^ 9 -izm^mmt^^ L ^^v^^Mitttatfe^^ 

Ailx i^-BmMm'\i.<^mni^^m.^i^^tLrz^co^mm-t ^ z t\z ^ ^x . mmmx^. m 
mtrzt^<^Yju. mi^t^^mw^ ^ y y - h \z Lx . mm-t ^ ^ ') t r::' - >i ^ 

t \^ t:i Y -h - ^mii:^ ^ F m t R y° ^ v - ^ ffl T P CR^f^Hi- . r >; -b u - ^ 

-t^ztiz^-^x. ^ L < It ^ ^ t2 - - y r L X mnm^-f ^ z tiz ^ ^x . xit>^^ 

[ 0 0 6 6 ] 

x3h^ tmmiz . -7'u^-9-. Biis t-t ^DN A. m^^^mmm^^t^mf^x3h^ z t 
^Lv^o ^M-< ^ 9 - 1 Lx It . mmm^^±izis\^xmm • i^w^n^RK2W.m 

^j^.^^n-t^ pLA2 9 1 7 (ATCC 37355) ^RSF 1 0 1 0 W.m^}^.^i^-t ^ p J R D 

2 1 5 (ATCC 3 7 5 3 3 ) Wt^^l-f ^ii^ . 
[ 0 0 6 7 ] 

■y'xn =E- 9 - t LXlt. ^^^X^MXB^^<^X'^tHt\-^'ffi^m\'^X^^\-^o 
It. trp7°at-^-. Iac7°at— 57_^PL-7°at-^-.PR7°at-^-. 
T7 7°nt-^-^-ir-</):^ljiM^77'->^'Vlct±3*-t^7°at-^-)b^-ffiv'^i^tl§o IE® 
-^(^m\^x.-<^9-^mX:^'&tLXlt. iff icFI/^^ ti>5rv^;(j^\ -f^ij ti' ^ ^i. >■ ^ a ^ > 
^fflv^S^vS (Current Protocols in Molecular Biology, 1, Ul ( 1994) ) i'h 

[ 0 0 6 8 ] 

t Lxm^^^m^lt. ^31-^ ^^^-i:LT. #iJ^lJYEpl3. YCp50 
Vfj'¥i-f hti^ . y° ^ - 9 - t LX It . m x.lt g a \ 1 7' a ^ - 5^ - . g a 1 10 7" 
a — 5^ — . t — h >- 3 -y ^7 5^ > > -7' a t — 5^ — . G A P 7° a t — 5^ — # ti* # If tl 

^„ @$#-^(7>fflJMx. ^ -^ip A:^vS i: L T . icl^l^^ ti'Srv^jb*. 150 ti~ :x u 
n .t^ U - 3 X 7 3: n 7° ^ X h (Proc. Natl. Acad. Sci. USA, 8 4, 1 9 2, 9 - 1 9 3 

3 ( 1 9 7 8 ) ) . mm M Avi (J. Bacteriol. , 1 5 3, 1 6 3 - 1 6 8 ( 1 9 8 3 ) ) ^ l-f ti S 

[ 0 0 6 9 ] 

$f]^mm^^± t L Tffl ^ Jt^ii . ¥im.-^ ^ 9-tLx it dcdnai. pcd 

N A I / A m p ( > h a s^- I > a ) V tl -5 » 7° a t - ^ - i: L T a . #0 x 

. SRa7°nt-5'-. SV4 0 7"nt-5'-. CMV7°at-^-^;b^-#tfti5ti..S„ 

n u — 3 > >s . > i& ^ ^i^ ^ A . 4< 7 oi ^ >- 3 > i-f ti .5 o 

[ 0 0 7 0 ] 

3tfeT<^^ii;^^^ff^H$5l^#<7)ft;3^lcov^Tti. Sanibrook, J. et al., Molecular Clo 
ning:A Laboratory Manual, Second Edi t i on ( 1 9 8 9 ) Cold Spring Harbor Laboratory Pre 
sslc Ifi® ^tiXX^^o 
[ 0 0 7 1 ] 

1 . 8 - 7° P > ± - ;b 7^ 3 - K g ^ 7° g 11° ± > mcoWB 
-^^m\zis\^X. 1. Z — -y' "a ^-^y i; ir— >iJkif 2, — ^ ¥ ^ ^ -y' r2 \^ ir y^ioWMlt 



) 4^ IC 1 . 3 - 7° CI > - ;b 3 - t H a ^ ^ -7° a f > m^±f^MM ^ -l± . 

1 . S - y u y ir — 'I S - \^ ^ y' ir ^ m-^UM-f ^ z t \z ^ 
[ 0 0 7 2 ] 

)^ ^ v)S i: L T r 'j -b n - ;b ^ § C ^ tc J; ^ tl ^ o 150 x IjT . tb$S © V ^ it . 

iefbT!; -i ^ z^Tkigi:^. Tk^fb-^ h 'i ^ x^TKig;^. TKS^ft:!' > t - ^ 7ki§>f^ . TK^fb^^^i^ 

l5a^'5:-F ^^ ^ 'i M^^fflv^T t J; v^o t§ftaHfig45 p H ti. 5. O-'S. 0.^*L<tt5 
. 5 7 . 5 ic f^t#-t ^ o 
[ 0 0 7 3 ] 

mmut Lxit. m^it. j^rbT-^^-'t? a. mm-r - 'y 'i^m 

y y ^ — ^ <7} T y ^ — ^ . h > . iti:x^7x, g^^jz^T.. — >7^-t^^ 

- 7" 'j ^ -^;!jt^(-f ti^ o ^f-. Mfi^l^i: LTti. fjx.ti. ';>^m-^'i^A. -j > 

[ 0 0 7 4 ] 

LTt ckvn |^ig'|4<7> 5^ -^fflv>^-^m-< 5^ -TffmKJ^ L ^c^!S(^^f^^^g«-t 

^ Jt ^ ^i . -i y ^ ^ - ^ - ^i^ttizi^m-t ^ z t ^x B ^ o mz.it. ^ 'J -7' u \£ >i - ^ - 

Y)-^irtf=>^V^=>J'^\^ ( I P T G ) . -i y \^ - >i t ^ ^) >im { I A A) m^^^^mz 
v^^n-t -5 c h t^X ^ ^ o 
[ 0 0 7 5 ] 

mmmw^^^h i.xmhritzmwm.mw'^f^^-t ^i^^^th Lxit. m^\tKY>u \ - 
1 6 4 0 . x)U¥.ut^nLX\tzirih<r)f^mz^ '^nn^-^M'^'Bni vrzi^nLi)^m\^ hn^ ^ 

i^^lt . 5%C02(^ftT. 3 0-'4 0'CTl--3 0H^ff7o ^ ^ >- 

--^^i. 'j ym<^tk^'^'K'kf^mz'^1]'a LT t J;vn 
[ 0 0 7 6 ] 

*>^vMi. }Lt^\zis\^xmhtirzW^W^A^i^<^f^^'^t>^hm't-^mti: iric J; o T*®^ 

JxfS^ff7 3i:lcJ:oT. 1. 3-7°a^N">^*:r-^u;^?/3 — tKa^^7°nt°:r>i&^ 
MaH-t-g. - t ib*T§ So jxfS<^^ff^li. l5lJ;ilJ. jxfSSSli 1 0--80'C. ^*L<1±1 
5-5 O°C.ixlt^^fl0tt5^-^9 6Ei?fig.^^L<lil 0^-^7 2^^. pHli5. 0-- 
8. 0. ^tL<li5. 5 — 7. 5T*>S, 
[ 0 0 7 7 ] 

t.rz. m^^m^m^m'^m\^xRjt^^n^ z h^x% ^ . i^miit/^ lts. 
'A\z:^^nw\zm'&it\^rzmw. mm^m. mmm-^m^^^ ztt^x^ 

[ 0 0 7 8 ] 

tgSigiHl^?^ h<r) I . 3 - 7- u > - 3 - e K n ^ > 7' a t° > ^<:?> #tg>S It 

'^WMm^miz^v^xm'mx^^ o mx.it. v-^ sttttj . ^s;^^^^^^^^^ 

h r 7 7 ^ - icixC^-S^i^^^^-t S Z i: tc J; "9 . igilil^?- 1 . Z - y' u r< y i; ir - >v 7k 
US - ^ H n^>' 7°n t°:i->^^t#S Z t ib*T'§ -S (^S^fl^m 5 . 3 5 6. 8 1 2 ^) 



'i^-t ^ z t tj^'X' B § o 
[ 0 0 7 9 ] 

i^it'kmB'^i^ ^ a-7h^7-^7^-(HPLC) ^^\zi)H-f^ Z t iz ^ *) . 1 , 3-7° 
[ 0 0 8 0 ] 

(^UM 1 ) r 'J -fe n - t H ^ ^ - -li3i-&1^c?>lX# 

'J U ^ ^ K 7' ^ -7- ( 7 ^ -7 - H V' ^ - : 5 ' -ATGAAACGTCAAAAACGAT 

TTGAAGAACTAGAAAAAC-3' (@e^iJS-^2 7) . V :^ 7° ^ v - : 5 ' -TTAGTTATCGCCCTTTAG 
CTTCTTACGACTTT-3" (@e^iJS-^2 8) ^fFfi^L. Lactobacillus reuteri JCM1112t*^r; 



[ 0 0 8 1 ] 

p c R Mm^flB^ r u n 

lOXBuffer KODplus 5 

2 mM d N T P s 5 
2 5 mM M g S O 4 2 

Y J U lllng/^l 1 

KODplus 1 

tK 3 4 

7:j-'7-K7°^^V- 20pM 1 

7, ^ ^ ^_ 2 0 n M ] 

jxPCIf-i^f* If 5 0 



jxlt^-^t ^ ^ ^^ : 9 4 r 2 1 . 9 4 r 1 5 4 5 6 5 ^ 3 0 6 8 °C 5 ^ 
X 3 0 0 . 4 r «) „ 
[ 0 0 8 2 ] 

Df >t iix ic T a q 7' U 5 -y ^ 7^ ^ ^ M T . 7 2 °C T 1 0 ^ . 3 ' A - - - ^^ > 

r ^11 L . IIM L > 7° ;b ^ p C R 4 - T 0 P O ic T A 7 a - ^ > r L o ^ - ^ > 

-aABI(?>PEISM310. 3100 ^i$.m L /io ^^m^. K^iJS-^ 2 T^J^ ^ tL^ 

r >; -b a - ;u t H ^ 5^ —^co ^ — iy' -f^— V h ^ =3 — H i- ^ 31'feT<^i^*K^'J . Bfi^U 

-fe T <^ M * K ^IJ . M IC le ^IJ S 1 0 T ^ 5 tl § r 'j -b n — ;u -T^ t H V :7 — <7> X t — 

[ 0 0 8 3 ] 

7 :f -7 - K 7' ^ ^ V- : 5'-ATGAAACGTCAAAAACGTTTTGAAGAACTA-3' (K^IJS¥ 2 9 
) . 'j V ^ -7- : 5"-CTAGTTATCACCCTTGAGCTTCTTT-3' (Se^iJS-^3 0 ) ^fp/^t 

. Lactobacillus reuteri ATCC 5 3 6 0 8tt^^ ^ A ^ ic L T . _hie i: [B]«lc P C R jxltv 
D N A >- - X^^Ste L /co ^<?:>*S*. iC^IJ g-^ 4 ^ tl ^ r "j -fe n - -r* t 

K 7 ^ - ^ - -»t 7' ^ -y V ^ ^ - \^ -f ^mfk=f- <r)Ummn . E^^IJS^ 8 T'^ ^ tl^ 
>j a — ;lx ■t' e K 7 5^ — -H 5 -x'" 1- T -4- 7" ^ -y h ^ — K ^ it 1^ <7) S Sfi . 
afe ^MC E ^IJ S ^ 1 2 T ^ tl -5 'j -b a — t H ^ 5^ — -tf <7) X t — ;U -4- 7"' ^ -y h ^ :3 

[ 0 0 8 4 ] 

(^]5tel5lJ 2 ) :r ^ H U ^ ^ - 4f itfeTc^SX^ 

7 ^ -7 - H 7° ^ ^ -7- : 5 "-ATGGGAGGCATAATTCCAATGGAAAAATA-S ' (ie^iJS-^3 1) . 
^x*- 7. 7 ^ ^ ^- : 5 '-TTAACGAATTATTGCTTCGTAAACCATCTTC-3 ' (gfi^OS^S 2) ^fl^/j^L 
. Lactobacillus reuteri J CMl 1 1 2t*<^ ^ A ^ $f M ic L T . HJSfJ 1 i: |b] tl ic P C R ix 
mikU D n A iy - ^ :r. y 7-^^m:U\^ Tz . ^<^*d^. E^iJ 1 4 T^j^ ^ n ^ 7 n ^n- > ir 

[ 0 0 8 5 ] 

^/i:. 7 :r -7 - H 7° ^ ^ V- : 5'-ATGGGAGGCATAATGCCGATG-3' (ge^iJS-^3 3) . -i 



- 7. 7- ^ -i ^- : 5 '-TTAACGAATTATT&CTTCGTAAATCATCTTC-3 ' (le^iJS^ 3 4 ) ^fl^R^ L . L 
ac tobac i 1 lus r eu ter i ATCC 5 3 6 0 8 t*iO r ; ^ ic L T . mUM 1 i: fs] tl ic P C R ix 
m-JkU DNA>'-^::t>x^||5feL^Co ^<7>*S*. SC^U S"^ 1 6 X'^ ^ ti ^ y' y ir 

[ 0 0 8 6 ] 

(UStefJS) 1, Z - y' X2 r^i. i; ^ - >v ir ^ Y V 9 - ^m^.^<^M% 
-7 ir n - Y y' => - : 5 '-ATGAATAGACAATTTGATTTCTTAATGCCAAG-3 ' (ie.9iJS^ 3 5). 

V- : 5'-TTAGTAGATGCCATCGTAAGCCTTTT-3' (ie^iJS^3 6) ^fl^/^L. La 
ctobacillus reuteri J CMl 1 1 2+*<75 r ; A^^Mlc LT. UlltefJ 1 i: [B]+|lcP C RixC^^ 
DfDNA>'-^3i>x%^JfeL/2o ^<7>*D*. Se^y®-^ 1 8 T-^ ^ tl^ 1 . 3 - 
ir- ir^'y Y V f "7 5^ - it 1ST<^iS*@e^'J ^ v*^ L fcc 
[ 0 0 8 7 ] 

(^SteflJ 4 ) r 'J 4:: n - ;b 1 H 7 ^ - -If S fb H ^ it fzc 1^ IX t# 

7 :r -7 - H V- 7 : 5'-ATGGCAACTGAAAAAGTAATTGGTGTTGATATT-3' (le^US"^ 3 7 ) 

. .j yx-- X 7" ^ V- : 5 '-TCACCTGTTTGCCATTTCCTTAAAAGGGATT-3 ■ (ie^iJS-^3 8) 
fi^L. Lactobacillus reuteri J CMl 1 1 2t*<?> r ; A^^Mlc LT. ^Jfel^iJ 1 irlBj^fitcP C 

^ ^ - 4f Bv^'llfbEgT^ 7 - -V h ^ :3 - H i" ^ it 1^ . M^lcge^OS"^ 2 4 T 

^ ^ tl -5 r 'i -fe n - 1 K ^ 57 _ :g jl^'t^ fl;^ g ^ X t — ;u +^ 7' ^ ^ >v h ^ n — K ^ 
» T ^ ^ S IQ ^0 ^ V* ^ L o 
[ 0 0 8 8] 

%fz. 7 + -7 - H 7" ^ V- : 5'-ATGGCAACTGAAAAAGTAATTGGTGTTG-3' (Se^iJS-^3 9) 
. X 7" ^ ^ V- : 5 •-TCACCTGTTTACCATTTCCTTAAAGG-3 • (Se^iJS-^4 0) ^fFfi^L. 

Lactobacillus reuteri ATCC 5 3 6 0 8t*<7>r ; A^HMlc LT. HSfe^J 1 i:[B]t|lcP CRjx 

1^;;^ DNA>^-^:^>7.^^]5feLf-„ ^<7^Id^. ffi^lj 2 2 ^ tl -5 ^~ 'i 4: n - ;t. 
■T^ t K ^ ^ - ^^S7^^'l4fbHT<?> 7 - +(- -y h ^ ^3 - H "t § ii^ci^. 3^ lAMc E ^IJ S 

2 6 ^ tl § r 'j -b a - ;b 1 K 7 5^ — B Vl^ fb H T ^ 7s t — ;|. ^ >y h ^ =! — 

[ 0 0 8 9 ] 

(^]5tel5lJ5) 1. 3 -7'n>N">i/:*--;u;^^X3 - t H n^>' 7"n t':r>i&<?5»l3i 

Novagen?±<?^pETDue t - \ -< ^9 - <T) -? )V ^ ^ xi - =-1^ ^ ^ ^ V \\z^\MMo^ ^ 
-t a — t H 7 5^ — -tfit fST . "7 ^ n — — > r -4- h 2 ic 1 , Z — X2 ly i; ir 
-'iir^iy\'L9'^9- -If mfeT^ii A L 7' ^ 7s 5 K 1 i: . Novagen^iO p A C Y C D 
ue t— 1^^9— (D-^Ji^i'u — — y^-^-ih llcrM-ba — --u-r^tHv^' — 4f SvH'tt 

Kc7>al dB -F^-fe>y>'^>•^>>^'- L40742) ^4iAL/c7"vX5K2^^ti^tifF;^ 
L. 3tl^BL2 1 (DE3)-RILtc. B i o-Ra d<?) GENE PULSER I I :i: U ^ h n # U - 
3 > T ii A L o 
[ 0 0 9 0 ] 

C<50Mttl M 1 ^L- — 7°HS§5>^. — 1 0 0 /x g /m 1 . > f >- 

> 5 0 M g /m 1 ^ # t? 2 Jrgtt 5ml (r"j-bn-;i.40g/l. fiti^-r > t ^ ^ 

lOg/1. KH2PO4 2g/l. K2HPO4 6g/l.SI^:x^7s40g/l. 
mm-^ r^-^y ^ A-tTkfni^ 1 g/ 1 . ; 2 0 1 ) 3 7 'Clzxm 

Iml^i:*). nt^b 0 0 m \ Ma y ^ \z Ailfz ^ x::! ^ - ^ - 'I 1 OO^g/ 

ml. -r>t-^";>50Mg /m 1 ^ # 2 igtt 1 0 0ml ic ffi S\ 3 7 'Clzxmt 

[ 0 0 9 1 ] 



C 3 T I P T 1 mM i: 4' S J; ^ [cf^A L . 2mmis\^rz. K^^iS'll^^^TlEliK L 

. 1 ^ ') ^u- Ji 1 0 0ml ic^ux. . nm^^^mic mm L rz l O Om \ h '^^t^ 

h ;u a - ^ - _h ic 3 7 °C T 5 ^ ^ § . ^co^. ^^^^mLfz. ^ . + ic 1 , 

[ 0 0 9 2 ] 



SEQUENCE LISTING 



<1 10> NIPPON SHOKUBAI CO. , LTD. 

<120> Method for producing 1 . 3 - p r op an e d i o 1 and 3 - h y d r o x y p r op i on i c acid 

<130> P03-0958 

<160> 40 

<170> Patentin version 3.1 

<210> 1 
<211> 558 
<212> PRT 

<213> Lactobacillus reuteri 

<400> 1 

Met Lys Arg Gin Lys Arg Phe Glu Glu Leu Glu Lys Arg Pro lie His 
15 10 15 



Gin Asp Thr Phe Val Lys Glu Trp Pro Glu Glu Gly Phe Val Ala Met 

20 25 30 



Met Gly Pro Asn Asp Pro Lys Pro Ser Val Lys Val Glu Asn Gly Lys 

35 40 45 



Me Val Glu Met Asp Gly Lys Lys Leu Glu Asp Phe Asp Leu lie Asp 

50 55 60 



Leu Tyr lie Ala Lys Tyr Gly lie Asn lie Asp Asn Val Glu Lys Val 

65 70 75 80 



Met Asn Met Asp Ser Thr Lys lie Ala Arg Met Leu Val Asp Pro Asn 
85 90 95 



Val Ser Arg Asp Glu lie lie Glu lie Thr Ser Ala Leu Thr Pro Ala 

100 105 110 



Lys Ala Glu Glu lie lie Ser Lys Leu Asp Phe Gly Glu Met Me Met 

115 120 125 



Ala Val Lys Lys Met Arg Pro Arg Arg Lys Pro Asp Asn Gin Cys His 

130 135 140 



Val Thr Asn Thr Val Asp Asn Pro Val Gin lie Ala Ala Asp Ala Ala 

145 150 155 160 



Asp Ala Ala Leu Arg Gly Phe Pro Glu Gin Glu Thr Thr Thr Ala Val 

165 170 175 



Ala Arg Tyr Ala Pro Phe Asn Ala lie Ser lie Leu lie Gly Ala Gin 
180 185 190 



Thr Gly Arg Pro Gly Val Leu Thr Gin Cys Ser Val Glu Glu Ala Thr 

195 200 205 



Glu Leu Gin Leu Gly Met Arg Gly Phe Thr Ala Tyr Ala Glu Thr lie 

210 215 220 



Ser Val Tyr Gly Thr Asp Arg Val Phe Thr Asp Gly Asp Asp Thr Pro 

225 230 235 240 



Trp Ser Lys Gly Phe Leu Ala Ser Cys Tyr Ala Ser Arg Gly Leu Lys 

245 250 255 



Met Arg Phe Thr Ser Gly Ala Gly Ser Glu Val Leu Met Gly Tyr Pro 

260 265 270 



Glu Gly Lys Ser Met Leu Tyr Leu Glu Ala Arg Cys lie Leu Leu Thr 

275 280 285 



Lys Ala Ser Gly Val Gin Gly Leu Gin Asn Gly Ala Val Ser Cys lie 

290 295 300 



Glu lie Pro Gly Ala Val Pro Asn Gly lie Arg Glu Val Leu Gly Glu 
305 310 315 320 



Asn Leu Leu Cys Met Met Cys Asp lie Glu Cys Ala Ser Gly Cys Asp 

325 330 335 



Gin Ala Tyr Ser His Ser Asp Met Arg Arg Thr Glu Arg Phe Me Gly 

340 345 350 



Gin Phe lie Ala Gly Thr Asp Tyr lie Asn Ser Gly Tyr Ser Ser Thr 

355 360 365 



Pro Asn Tyr Asp Asn Thr Phe Ala Gly Ser Asn Thr Asp Ala Met Asp 



3/0 



75 



Tyr Asp Asp Met Tyr Val Met Glu Arg Asp Leu Gly Gin Tyr Tyr Gly 

385 390 395 400 



e His Pro Val Lys Glu Glu Thr lie lie Lys Ala Arg Asn Lys Ala 
405 410 415 



Ala Lys Ala Leu Gin Ala Val Phe Glu Asp Leu Gly Leu Pro Lys lie 

420 425 430 



Thr Asp Glu Glu Val Glu Ala Ala Thr Tyr Ala Asn Thr His Asp Asp 

435 440 445 



Met Pro Lys Arg Asp Met Val Ala Asp Met Lys Ala Ala Gin Asp Met 

450 455 460 



Met Asp Arg Gly lie Thr Ala lie Asp lie lie Lys Ala Leu Tyr Asn 

465 470 475 480 



His Gly Phe Lys Asp Val Ala Glu Ala lie Leu Asn Leu Gin Lys Gin 
485 490 495 



Lys Val Val Gly Asp Tyr Leu Gin Thr Ser Ser lie Phe Asp Lys Asp 

500 505 510 



Trp Asn Val Thr Ser Ala Val Asn Asp Gly Asn Asp Tyr Gin Gly Pro 

515 520 525 



Gly Thr Gly Tyr Arg Leu Tyr Glu Asp Lys Glu Glu Trp Asp Arg lie 

530 535 540 



Lys Asp Leu Pro Phe Ala Leu Asp Pro Glu His Leu Glu Leu 

545 550 555 



<210> 2 

<211> 1677 
<212> DNA 

<213> Lactobacillus reuteri 
<400> 2 

atgaaacgtc aaaaacgatt tgaagaacta gaaaaacggc caattcatca agatacattt 60 

gttaaagaat ggccagaaga aggtttcgtt gcaatgatgg ggcctaatga ccctaagcct 120 

agtgtaaaag ttgaaaatgg caagatcgta gagatggatg gtaaaaagct cgaagatttt 180 

gatttgattg acttgtacat tgctaagtat ggaatcaata ttgacaacgt tgaaaaagtt 240 

atgaatatgg attctaccaa gattgcacgg atgcttgttg atcctaatgt ttctcgtgat 300 

gaaattattg aaattacatc agctttgact cctgctaagg ctgaagagat catcagtaag 360 

cttgattttg gtgaaatgat tatggctgtc aagaagatgc gcccacgtcg taagcctgac 420 

aaccagtgtc acgttaccaa tactgttgat aacccagttc aaattgctgc tgatgctgct 480 

gatgccgctc ttcgtggatt tccagaacaa gaaaccacga cagctgtggc acgttatgca 540 

ccattcaatg ctatttcaat tttaattggt gcacaaacag gtcgccctgg tgtattgaca 600 

caatgttctg ttgaagaagc tactgaattg caattaggta tgcgtggttt taccgcatat 660 

gctgaaacca tttcagttta cggtactgat cgtgtattta ccgatggtga tgatactcca 720 

tggtctaaag gcttcttggc atcttgttat gcatcacgtg gtttgaagat gcgatttact 780 

tcaggtgccg gttcagaagt tttgatgggt tatccagaag gtaagtcaat gctttacctt 840 

gaagcgcgtt gtattttact tactaaggct tcaggtgttc aaggacttca aaatggtgcc 900 

gtaagttgta ttgaaattcc tggtgctgtt cctaatggta ttcgtgaagt tctcggtgaa 960 

aacttgttat gtatgatgtg tgacatcgaa tgtgcttctg gttgtgacca agcatactca 1020 



cactccuta tgcguuac tgaacggttt attggtcaat ttattgccgg tactgattat 1080 

attaactctg gttactcatc aactcctaac tacgataata ccttcgctgg ttcaaacact 1140 

gatgctatgg actacgatga tatgtatgtt atggaacgtg acttgggtca atattatggt 1200 

attcaccctg ttaaggaaga aaccattatt aaggcacgta ataaggccgc taaagccctt 1260 

caagcagtat ttgaagatct tggattacca aagattactg atgaagaggt cgaagcagca 1320 

acgtatgcta acacccatga tgacatgcca aagcgggata tggttgcaga tatgaaggct 1380 

gctcaagata tgatggatcg tggaattact gctattgata ttatcaaggc attgtacaac 1440 

cacggattta aagatgtcgc tgaagcaatt ttgaaccttc aaaaacaaaa agttgttggt 1500 

gattaccttc aaacatcttc tatttttgat aaagattgga acgtcacttc tgctgttaac 1560 

gacggaaatg attatcaagg accaggtact ggataccgtc tatatgaaga caaggaagaa 1620 

tgggatcgga ttaaagactt accattcgcc cttgatccag aacatttgga actgtag 1677 

<210> 3 

<211> 558 
<212> PRT 

<213> Lactobacillus reuteri 
<400> 3 

Met Lys Arg Gin Lys Arg Phe Glu Glu Leu Glu Lys Arg Pro lie His 



Gin Asp Thr Phe Val Lys Glu Trp Pro Glu Glu Gly Phe Val Ala Met 

20 25 30 

Met Gly Pro Asn Asp Pro Lys Pro Ser Val Lys Val Glu Asn Gly Lys 

35 40 45 

lie Val Glu Met Asp Gly Lys Lys Arg Glu Asp Phe Asp Leu lie Asp 

50 55 60 

Leu Tyr lie Ala Lys Tyr Gly lie Asn lie Asp Asn Val Glu Lys Val 



Met Asn Met Asp Ser Thr Lys lie Ala Arg Met Leu Val Asp Pro Asn 

85 90 95 



Val Ser Arg Glu Ser lie lie Glu lie Thr Ser Ala Leu Thr Pro Ala 

100 105 110 



Lys Ala Glu Glu lie lie Ser Lys Leu Asp Phe Gly Glu Met Me Met 

115 120 125 



Ala lie Lys Lys Met Arg Pro Arg Arg Lys Pro Asp Asn Gin Cys His 

130 135 140 



Val Thr Asn Thr Val Asp Asn Pro Val Gin lie Ala Ala Asp Ala Ala 

145 150 155 160 



Asp Ala Ala Leu Arg Gly Phe Pro Glu Gin Glu Thr Thr Thr Ala Val 

165 170 175 



Ala Arg Tyr Ala Pro Phe Asn Ala lie Ser lie Leu Me Gly Ala Gin 

180 185 190 



Thr Gly Arg Pro Gly Val Leu Thr Gin Cys Ser Val Glu Glu Ala Thr 

195 200 205 



Glu Leu Gin Leu Gly Met Arg Gly Phe Thr Ala Tyr Ala Glu Thr lie 

210 215 220 



Ser Val Tyr Gly Thr Asp Arg Val Phe Thr Asp Gly Asp Asp Thr Pro 

225 230 235 240 



Trp Ser Lys Gly Phe Leu Ala Ser Cys Tyr Ala Ser Arg Gly Leu Lys 
245 250 255 



Met Arg Phe Thr Ser Gly Ala Gly Ser Glu Val Leu Met Gly Tyr Pro 

260 265 270 



Glu Gly Lys Ser Met Leu Tyr Leu Glu Ala Arg Cys Me Leu Leu Thr 

275 280 285 



Lys Ala Ser Gly Val Gin Gly Leu Gin Asn Gly Ala Val Ser Cys lie 

290 295 300 



Glu lie Pro Gly Ala Val Pro Asn Gly lie Arg Glu Val Leu Gly Glu 

310 315 320 



305 



Asn Leu Leu Cys Met Met Cys Asp lie Glu Cys Ala Ser Gly Cys Asp 

325 330 335 



Gin Ala Tyr Ser His Ser Asp Met Arg Arg Thr Glu Arg Phe lie Gly 
340 345 350 



Gin Phe lie Ala Gly Thr Asp Tyr lie Asn Ser Gly Tyr Ser Ser Thr 

355 360 365 



Pro Asn Tyr Asp Asn Thr Phe Ala Gly Ser Asn Thr Asp Ala Met Asp 

370 375 380 



Tyr Asp Asp Met Tyr Val Met Glu Arg Asp Leu Gly Gin Tyr Tyr Gly 

390 395 400 



385 



Me His Pro Val Gin Glu Glu Thr lie lie Lys Ala Arg Asn Lys Ala 

405 410 415 



Ala Lys Ala Leu Gin Ala Val Phe Glu Asp Leu Gly Leu Pro Lys lie 

420 425 430 



Thr Asp Glu Glu Val Glu Ala Ala Thr Tyr Ala Asn Thr His Asp Asp 

435 440 445 



Met Pro Lys Arg Asp Met Val Ala Asp Met Lys Ala Ala Gin Asp Met 

450 455 460 



Met Asp Arg Gly lie Thr Ala lie Asp lie lie Lys Ala Leu Tyr Asn 
465 470 475 480 



His Gly Phe 



Lys Asp Val Ala Glu Ala Val Leu 

485 490 



Asn Leu Gin Lys Gin 

495 



Lys Val Val Gly Asp Tyr Leu Gin Thr Ser Ser lie Phe Asp Lys Asp 

500 505 510 



Trp Asn Me Thr Ser Ala Val Asn Asp Gly Asn Asp Tyr Gin Gly Pro 

515 520 525 



Gly Thr Gly Tyr Arg Leu Tyr Glu Asp Lys Glu Glu Trp Asp Arg lie 

530 535 540 



Lys Asp Leu Pro Phe Ala Leu Asp Pro Glu His Leu Glu Leu 

545 550 555 



<210> 4 
<211> 1677 
<212> DNA 

<213> Lactobacillus reuteri 

<400> 4 

atgaaacgtc aaaaacgttt tgaagaacta gaaaagcggc caattcatca agatacattt 60 

gttaaggaat ggcctgaaga aggtttcgtt gcaatgatgg gtccaaatga cccgaagcca 120 

agtgtaaagg ttgaaaacgg taaaattgtc gaaatggatg gcaagaagcg ggaagacttt 180 

gacttaattg acctctacat tgctaagtat ggaattaata ttgataacgt tgaaaaagtt 240 

atgaatatgg attcaactaa aattgcacgg atgttggttg atccaaatgt ctcacgtgaa 300 

tccatcattg aaattacttc tgcactaact ccagcgaaag ccgaagaaat cattagtaag 360 

cttgactttg gtgaaatgat tatggctatc aagaagatgc gtccgcgtcg gaagccggat 420 

aaccaatgtc acgttaccaa cacggttgat aacccagttc aaattgctgc tgatgctgct 480 

gatgctgcgc ttcgtggttt cccagaacaa gaaactacta ctgccgttgc ccgttatgca 540 

ccatttaatg ctatttcaat cttaattggt gctcaaacag gtcgtcctgg tgtattaaca 600 

caatgttctg ttgaagaagc aaccgaattg caattaggaa tgcgtggctt taccgcttat 660 

gctgaaacta tttcagttta tggtactgac cgggtattta ctgatggtga tgatacacca 720 



tggtctaaag gattccttgc atcatgttat gcatcgcgtg gtttgaagat gcggtttact 780 

tcaggtgctg gttcagaagt tttgatgggt tacccagaag gtaagtcaat gttatatctt 840 

gaagcacgtt gtattttact taccaaggct tcaggtgttc aaggacttca aaacggtgcc 900 

gtaagttgta ttgaaattcc aggtgctgtt cctaacggta tccgtgaagt tcttggtgaa 960 

aacctattat gtatgatgtg tgatattgaa tgtgcttctg gttgtgacca agcatactca 1020 

cactcagata tgcggcgtac tgaacggttt attggtcaat ttattgccgg tactgattac 1080 

attaattctg gttactcatc aactcctaac tacgataaca cctttgctgg ttcaaacacc 1140 

gatgcaatgg actacgatga catgtatgtt atggaacgtg acttaggtca atactatggt 1200 

attcacccag ttcaagaaga aacaattatt aaggctcgta acaaggctgc taaggcatta 1260 

caagctgtat ttgaagatct tggactacct aagattactg atgaagaagt tgaagctgct 1320 

acatatgcta acactcatga tgacatgcca aaacgtgaca tggttgcaga tatgaaagcc 1380 

gctcaagata tgatggatcg tggcattact gctattgata ttattaaggc tctttataac 1440 

catggattta aggatgttgc tgaagctgta ttgaaccttc aaaagcaaaa ggttgtcggt 1500 

gattaccttc aaacttcatc aatctttgac aaggattgga atatcacttc tgccgtaaat 1560 

gacgggaatg actaccaagg tccaggtact ggataccgtc tatatgaaga caaggaagaa 1620 

tgggatcgaa tcaaagatct tccattcgca cttgatccag aacacttgga actatag 1677 



<210> 5 
<211> 236 
<212> PRT 

<213> Lactobacillus reuteri 

<400> 5 

Met Ala Asp Me Asp Glu Asn Leu Leu Arg Lys lie Val Lys Glu Val 
15 10 15 



Leu Ser Glu Thr Asn Gin lie Asp Thr Lys lie Asp Phe Asp Lys Ser 

20 25 30 



Asn Asp Ser Thr Ala Thr Ala Thr Gin Glu Val Gin Gin Pro Asn Ser 

35 40 45 



Lys Ala Val Pro Glu Lys Lys Leu Asp Trp Phe Gin Pro Val Gly Glu 

50 55 60 



Ala Lys Pro Gly Tyr Ser Lys Asp Glu Val Val lie Ala Val Gly Pro 

65 70 75 80 



Ala Phe Ala Thr Val Leu Asp Lys Thr Glu Thr Gly Me Pro His Lys 

85 90 95 



Glu Val Leu Arg Gin Val lie Ala Gly lie Glu Glu Glu Gly Leu Lys 
100 105 110 



Ala Arg Val Val Lys Val Tyr Arg Ser Ser Asp Val Ala Phe Cys Ala 

115 120 125 



Val Gin Gly Asp His Leu Ser Gly Ser Gly lie Ala Me Gly Me Gin 

130 135 140 



Ser Lys Gly Thr Thr Val lie His Gin Lys Asp Gin Asp Pro Leu Gly 

145 150 155 160 



Asn Leu Glu Leu Phe Pro Gin Ala Pro Val Leu Thr Pro Glu Thr Tyr 

165 170 175 



Arg Ala Me Gly Lys Asn Ala Ala Met Tyr Ala Lys Gly Glu Ser Pro 

180 185 190 



Glu Pro Val Pro Ala Lys Asn Asp Gin Leu Ala Arg Me His Tyr Gin 

195 200 205 



Ala Me Ser Ala Me Met His Me Arg Glu Thr His Gin Val Val Val 

210 215 220 



Gly Lys Pro Glu Glu Glu Me Lys Val Thr Phe Asp 
225 230 235 



<210> 6 
<211> 711 
<212> DNA 

<213> Lactobacillus reuteri 

<400> 6 

atuctuta ttutgaaaa cttattacgt aaaatcgtta aagaagtttt aagcgaaact 60 

aatcaaatcg atactaagat tgactttgat aaaagtaatg atagtactgc aacagcaact 120 

caagaggtgc aacaaccaaa tagtaaagct gttccagaaa agaaacttga ctggttccaa 180 

ccagttggag aagcaaaacc tggatattct aaggatgaag ttgtaattgc agtcggtcct 240 

gcattcgcaa ctgttcttga taagacagaa actggtattc ctcataaaga agtgcttcgt 300 

caagttattg ctggtattga agaagaaggg cttaaggcgc gggtagttaa agtttaccgg 360 

agttcagatg tagcattctg tgctgtccaa ggtgatcacc tttctggttc aggaattgct 420 

attggtatcc aatcaaaagg gacgacagtt attcaccaaa aggatcaaga ccctcttggt 480 

aaccttgagt tattcccaca agcgccagta cttactcccg aaacttatcg tgcaattggt 540 

aagaatgccg ctatgtatgc taagggtgaa tctccagaac cagttccagc taaaaacgat 600 

caacttgctc gtattcacta tcaagctatt tcagcaatta tgcatattcg tgaaactcac 660 

caagttgttg ttggtaagcc tgaagaagaa attaaggtta cgtttgatta a 711 



<210> 7 
<211> 236 
<212> PRT 

<213> Lactobaci 1 lus reuteri 

<400> 7 

Met Ala Asp lie Asp Glu Asn Leu Leu Arg Lys lie Val Lys Glu Val 

15 10 15 



Leu Asn Glu Thr Asn Gin lie Asp Thr Lys Me Asn Phe Asp Lys Glu 

20 25 30 



Asn Asn Ser Thr Ala Thr Ala Thr Glu Glu Val Gin Gin Pro Asn Ser 
35 40 45 



Lys Ala Val Pro Glu Lys Lys Leu Asp Trp Phe Gin Pro lie Gly Glu 

50 55 60 



Ala Lys Pro Gly Tyr Ser Lys Asp Glu Val Val Me Ala Val Gly Pro 

65 70 75 80 



Ala Phe Ala Thr Val Leu Asp Lys Thr Glu Thr Gly Me Pro His Lys 

85 90 95 



Glu Val Leu Arg Gin Val lie Ala Gly Me Glu Glu Glu Gly Leu Lys 

100 105 110 



Ala Arg Val Val Lys Val Tyr Arg Ser Ser Asp Val Ala Phe Cys Ala 

115 120 125 



Val Gin Gly Asp His Leu Ser Gly Ser Gly Me Ala Me Gly Me Gin 
130 135 140 



Ser Lys Gly Thr Thr Val Me His Gin Lys Asp Gin Asp Pro Leu Gly 

145 150 155 160 



Asn Leu Glu Leu Phe Pro Gin Ala Pro Val Leu Thr Pro Glu Thr Phe 

165 170 175 



Arg Ala Me Gly Lys Asn Ala Ala Met Tyr Ala Lys Gly Glu Ser Pro 

180 185 190 



Glu Pro Val Pro Ala Lys Asn Asp Gin Leu Ala Arg Me His Tyr Gin 

195 200 205 



Ala Me Ser Ala Me Met His Me Arg Glu Thr His Gin Val Val Val 
210 215 220 



Gly Lys Pro Glu Glu Glu Me Lys Val Thr Phe Asp 

225 230 235 



<210> 8 
<211> 711 



<212> DNA 

<213> Lactobacillus reuteri 
<400> 8 

atggctgata tcgatgaaaa tttacttcgt aagatcgtta aagaagtttt aaacgagact 60 

aatcaaattg atactaagat caattttgac aaggaaaata atagtaccgc aactgctact 120 

gaagaagttc aacaaccaaa cagcaaggca gttcctgaaa agaaacttga ttggttccaa 180 

ccaattggcg aagcaaaacc agggtactca aaggatgaag ttgtaatcgc agttggtcct 240 

gcctttgcaa cagttctaga taaaacagaa actgggattc ctcataaaga ggtacttcgt 300 

caagtaattg ccggaattga agaagaggga cttaaagcac gagtagttaa agtctatcgt 360 

tcatcagacg ttgctttctg tgctgttcag ggtgaccact tatctggttc aggaattgca 420 

attggaatcc aatctaaggg aacaactgtt attcaccaaa aagaccagga tccattagga 480 

aacctagaat tattcccaca agctccggtt cttacaccag aaactttccg ggcaattggt 540 

aagaatgcag caatgtacgc taaaggtgaa tctccagaac cagttccagc taagaacgat 600 

caacttgctc gtattcacta ccaagctatt tcagcaatta tgcatattcg tgaaactcac 660 

caagttgttg ttggaaagcc tgaagaagaa atcaaagtta cgttcgatta a 711 



<210> 9 

<211> 172 
<212> PRT 

<213> Lactobacillus reuteri 
<400> 9 

Met Met Ser Glu Val Asp Asp Leu Val Ala Lys lie Met Ala Gin Met 

15 10 15 



Gly Asn Ser Ser Ser Ala Asn Ser Ser Thr Gly Thr Ser Thr Ala Ser 
20 25 30 



Thr Ser Lys Glu Met Thr Ala Asp Asp Tyr Pro Leu Tyr Gin Lys His 

35 40 45 



Arg Asp Leu Val Lys Thr Pro Lys Gly His Asn Leu Asp Asp lie Asn 

50 55 60 



Leu Gin Lys Val Val Asn Asn Gin Val Asp Pro Lys Glu Leu Arg lie 

65 70 n 80 



Thr Pro Glu Ala Leu Lys Leu Gin Gly Glu lie Ala Ala Asn Ala Gly 

85 90 95 



Arg Pro Ala Me Gin Lys Asn Leu Gin Arg Ala Ala Glu Leu Thr Arg 

100 105 110 



Val Pro Asp Glu Arg Val Leu Glu Met Tyr Asp Ala Leu Arg Pro Phe 
115 120 125 



Arg Ser Thr Lys Gin Glu Leu Leu Asn lie Ala Lys Glu Leu Arg Asp 

130 131 



1^5 140 



Lys Tyr Asp Ala Asn Val Cys Ala Ala Trp Phe Glu Glu Ala Ala Asp 

145 150 155 160 



Tyr Tyr Glu Ser Arg Lys Lys Leu Lys Gly Asp Asn 

165 170 



<210> 10 
<211> 519 
<212> DNA 

<213> Lactobacillus reuteri 
<400> 10 

atgatgagtg aagttgatga tttagtagca aagatcatgg ctcagatggg aaacagttca 60 

tctgctaata gctctacagg tacttcaact gcaagtacta gtaaggaaat gacagcagat 120 

gattacccac tttatcaaaa gcaccgtgat ttagtaaaaa caccaaaagg acacaatctt 180 

gatgacatca atttacaaaa agtagtaaat aatcaagttg atcctaagga attacggatt 240 

acaccagaag cattgaaact tcaaggtgaa attgcagcta atgctggccg tccagctatt 300 

caaaagaatc ttcaacgagc tgcagaatta acacgagtac ctgacgaacg ggttcttgaa 360 

atgtatgatg cattgcgtcc tttccgttca actaagcaag aattattgaa cattgcaaag 420 



gaattacggg acaagtatga cgctaatgtt tgcgcagcat ggtttgaaga agctgctgat 



480 



tattatgaaa gtcgtaagaa gctaaagggc gataactaa 519 



<210> 11 
<211> 171 
<212> PRT 

<213> Lactobacillus reuteri 
<400> 11 

Met Ser Glu Val Asp Asp Leu Val Ala Lys lie Met Ala Gin Met Gly 

15 10 15 



Asn Ser Ser Ser Ser Asp Ser Ser Thr Ser Ala Thr Ser Thr Asn Asn 

20 25 30 



Gly Lys Glu Met Thr Ala Asp Asp Tyr Pro Leu Tyr Gin Lys His Arg 
35 40 45 



Asp Leu Val Lys Thr Pro Ser Gly Lys Lys Leu Asp Asp Me Thr Leu 

50 55 60 



Gin Lys Val Val Asn Asp Gin Val Asp Pro Lys Glu Leu Arg Me Thr 

65 70 75 80 



Pro Glu Ala Leu Lys Leu Gin Gly Glu Me Ala Ala Asn Ala Gly Arg 

85 90 95 



Pro Ala Me Gin Lys Asn Leu Gin Arg Ala Ala Glu Leu Thr Arg Val 

100 105 110 



Pro Asp Glu Arg Val Leu Gin Met Tyr Asp Ala Leu Arg Pro Phe Arg 
115 120 125 



Ser Thr Lys Gin Glu Leu Leu Asp Me Ala Asn Glu Leu Arg Asp Lys 

130 135 140 



Tyr His Ala Glu Val Cys Ala Ala Trp Phe Glu Glu Ala Ala Asn Tyr 

145 150 155 160 



Tyr Glu Ser Arg Lys Lys Leu Lys Gly Asp Asn 

165 170 



<210> 12 
<211> 516 
<212> DNA 

<213> Lactobacillus reuteri 

<400> 12 

atgagtgaag ttgatgattt agtagcaaag atcatggcac agatgggaaa tagctcatct 60 

tccgatagtt caacaagtgc tacttcaaca aataacggta aggaaatgac agcagatgac 120 

tatcctcttt accaaaagca ccgtgattta gtaaagacac catcaggaaa gaaacttgat 180 

gatattactt tacaaaaggt tgtaaatgat caagttgatc caaaagaatt acggattact 240 

ccagaagcat taaaacttca aggtgagatc gcagcaaacg ctggtcggcc agcaattcaa 300 

aagaacttac aacgggcagc tgaattaaca cgtgttccag acgaacgtgt tttgcaaatg 360 

tatgatgcat tacggccatt ccgttcaacg aagcaagaat tactagatat tgctaatgaa 420 

ctccgtgata aatatcatgc agaagtatgt gcagcttggt ttgaagaagc tgcaaattac 480 

tatgaaagtc gaaagaagct caagggtgat aactag 516 



<210> 13 
<211> 379 
<212> PRT 

<213> Lactobaci 1 lus reuteri 

<400> 13 

Met Gly Gly He He Pro Met Glu Lys Tyr Ser Met Pro Thr Arg He 

15 10 15 



Tyr Ser Gly Thr Asp Ser Leu Lys Glu Leu Glu Thr Leu Asn Asn Glu 

20 25 30 



Arg He Leu Leu Val Cys Asp Ser Phe Leu Pro Gly Ser Asp Thr Leu 
35 40 45 



Lys Glu lie Glu Ser His Me Lys Asp Asn Asn Lys Cys Glu lie Phe 

50 55 60 



Ser Asp Val Val Pro Asp Pro Pro Leu Asp Lys Me Met Glu Gly Val 

65 70 75 80 



Gin Gin Phe Leu Lys Leu Lys Pro Thr Me Val Me Gly Me Gly Gly 

85 90 95 



Gly Ser Ala Leu Asp Thr Gly Lys Gly Me Arg Phe Phe Gly Glu Lys 

100 105 110 



Leu Gly Lys Cys Lys lie Asn Glu Tyr Me Ala Me Pro Thr Thr Ser 

115 120 125 



Gly Thr Gly Ser Glu Val Thr Asn Thr Ala Val Me Ser Asp Thr Lys 
130 135 140 



Glu His Arg Lys Me Pro lie Leu Glu Asp Tyr Leu Thr Pro Asp Cys 

145 150 155 160 



Ala Leu Leu Asp Pro Lys Leu Val Met Thr Ala Pro Lys Ser Val Thr 

165 170 175 



Ala Tyr Ser Gly Met Asp Val Leu Thr His Ala Leu Glu Ser Leu Val 

180 185 190 



Ala Lys Asp Ala Asn Leu Phe Thr Val Ala Leu Ser Glu Glu Ala lie 

195 200 205 



Asp Ala Val Me Lys His Leu Val Glu Cys Tyr Arg His Gly Asp Asn 
210 215 220 



Val Asp Ala Arg Lys lie Val His Glu Ala Ser Asn Me Ala Gly Thr 

225 230 235 240 



Ala Phe Asn Me Ala Gly Leu Gly Me Cys His Ser Me Ala His Gin 

245 250 255 



Leu Gl y Ala Asn 

260 



Phe His Val Pro His Gly Leu 

265 



Ala Asn Th r Met Leu 

270 



Leu Pro Tyr Val lie Ala Tyr Asn Ala Glu His Ser Glu Glu Ala Leu 

275 280 285 



His Lys Phe Ala lie Ala Ala Lys Lys Ala Gly Me Ala Ala Pro Gly 

290 295 300 



Val Gly Asp Arg Leu Ala Val Lys Arg Leu lie Ala Lys lie Arg Glu 
305 310 315 320 



Met Ala Arg Gin Met Asn Cys Pro Met Thr Leu Gin Ala Phe Gly Val 

325 330 335 



Asp Pro Ala Lys Ala Glu Glu Leu Ala Asp Thr Val Val Ala Asn Ala 

340 345 350 



Lys Lys Asp Ala Thr Phe Pro Gly Asn Pro Val Val Pro Ser Asp Asn 

355 360 365 



Asp Leu Lys Met Val Tyr Glu Ala lie lie Arg 

370 375 



<210> 14 
<211> 1140 
<212> DNA 

<213> Lactobacillus reuteri 

<400> 14 

atgggaggca taattccaat ggaaaaatat agtatgccaa cccggattta ttcgggaaca 60 
gatagtttga aagaactaga gacacttaat aatgaacgta ttttattagt ctgtgattct 120 
ttcttgcctg gtagtgatac cttaaaagaa attgagagtc acattaagga taataataag 180 
tgtgaaattt tctctgatgt tgtccccgat cctccactag ataagattat ggaaggggtt 240 
caacaattcc ttaaacttaa accaacaatt gtgattggta tcggtggcgg atcagctttg 300 



utactuta aguaattcg tttctttggt gaaaagttgg gcaagtgcaa gatcaatgaa 360 

tatattgcta ttccaacaac gagtggtact ggttcagaag ttacgaatac tgcggttatt 420 

tctgatacga aagaacatcg taaaattcct attttggaag attatttgac acctgattgt 480 

gctttactag atcctaaact agttatgact gctcctaaga gtgtaactgc atattcagga 540 

atggatgttt taacacatgc acttgaatct ttggttgcta aggatgcaaa tttattcaca 600 

gttgcattat cagaagaagc aattgatgcc gttattaaac atttagttga gtgttatcgt 660 

cacggcgata atgtggatgc tcgtaagatt gttcatgaag catcaaatat tgccggaact 720 

gcatttaata ttgctggatt agggatttgc cactcaattg cgcatcaatt gggagctaat 780 

ttccacgttc cccatggttt agcaaataca atgctcttgc catatgttat cgcatataat 840 

gctgaacata gtgaagaggc attgcataag tttgcaattg ctgctaagaa agctggaatt 900 

gctgctcctg gagtaggcga tcgtcttgca gtaaagcgac taattgctaa aattagggaa 960 

atggcacgac aaatgaattg tccaatgact cttcaagcat tcggtgttga tcctgctaaa 1020 

gctgaagaat tagctgatac tgttgttgca aatgcgaaga aagatgcaac attccctggc 1080 

aatccagttg ttccttcaga taatgatctg aagatggttt acgaagcaat aattcgttaa 1140 

<210> 15 

<211> 379 
<212> PRT 

<213> Lactobacillus reuteri 
<400> 15 

Met Gly Gly Me Met Pro Met Glu Lys Phe Ser Met Pro Thr Arg lie 



Tyr Ser Gly Thr Asp Ser Leu Lys Glu Leu Glu Thr Leu His Asn Glu 

20 25 30 

Arg lie Leu Leu Val Cys Asp Ser Phe Leu Pro Gly Ser Asp Thr Leu 

35 40 45 

Lys Glu Me Glu Ser His Me Asn Asp Ser Asn Lys Cys Glu Me Phe 



Ser Asp Val Val Pro Asp Pro Pro Leu Asp Lys lie Met Glu Gly Val 

65 70 75 80 



Gin Gin Phe Leu Lys Leu Lys Pro Thr lie Val lie Gly lie Gly Gly 

85 90 95 



Gly Ser Ala Met Asp Thr Gly Lys Gly lie Arg Phe Phe Gly Glu Lys 

100 105 110 



Leu Gly Lys Cys Lys lie Asn Glu Tyr lie Ala lie Pro Thr Thr Ser 
115 120 125 



Gly Thr Gly Ser Glu Val Thr Asn Thr Ala Val lie Ser Asp Thr Lys 

140 



35 



Glu His Arg Lys lie Pro lie Leu Glu Asp Tyr Leu Thr Pro Asp Cys 

145 150 155 160 



Ala Leu Leu Asp Pro Lys Leu Val Met Thr Ala Pro Lys Ser Val Thr 

165 170 175 



Ala Tyr Ser Gly Met Asp Val Leu Thr His Ala Leu Glu Ser Leu Val 

180 185 190 



Ala Lys Asp Ala Asn Leu Phe Thr Val Ala Leu Ser Glu Glu Ala lie 

195 200 205 



Asp Ala Val Thr Lys Tyr Leu Val Glu Cys Tyr Arg His Gly Asp Asn 

210 215 220 



Val Asp Ala Arg Lys lie Val His Glu Ala Ser Asn Me Ala Gly Thr 

225 230 235 240 



Ala Phe Asn lie Ala Gly Leu Gly lie Cys His Ser lie Ala His Gin 
245 250 255 



Leu Gly Ala Asn Phe His Val Pro His Gly Leu Ala Asn Thr Met Leu 

260 265 2/0 



Leu Fro Tyr Val Val Ala Tyr Asn Ala Glu His Cys Glu Glu Ala Leu 

275 280 285 



His Lys Phe Ala Me Ala Ala Lys Lys Ala Gly lie Ala Ala Pro Gly 

290 295 300 



Val Gly Asp Arg Leu Ala Val Lys kr g Leu Me Ala Lys Me Arg Glu 

305 310 315 320 



Met Ala Arg Gin Met Asn Cys Pro Met Thr Leu Gin Ala Phe Gly Val 

325 330 335 



Asp His Ala Lys Ala Glu Ala Ala Ala Asp Thr Val Val Ala Asn Ala 
340 345 350 



Lys Lys Asp Ala Thr Phe Pro Gly Asn Pro Val Val Pro Ser Asp Asp 

355 360 365 



Asp Leu Lys Met Me Tyr Glu Ala Me Me Arg 

370 375 



<210> 16 
<211> 1140 
<212> DNA 

<213> Lactobacillus reuteri 

<400> 16 

atgggaggca taatgccgat ggaaaaattt agtatgccaa cccgaattta ttcgggaaca 60 
gatagtttga aggaattaga aacccttcat aatgaacgaa ttttgttagt ttgtgactca 120 
ttcttacctg gtagtgacac attaaaggaa attgagagtc atattaacga cagtaataaa 180 
tgtgaaattt tctctgatgt tgtccctgat ccaccactag ataaaattat ggaaggggtt 240 
caacagttct taaagctgaa accaacaatt gtaattggta tcggtggtgg ttctgcaatg 300 
gacaccggta agggaattcg tttcttcggt gaaaagcttg gcaagtgcaa aattaatgaa 360 



tatattuaa ttccaacaac cagcuaacc ggttcauag ttactaatac tgcggttatt 420 

tctgatacta aggaacaccg gaagattccg attcttgaag attacttaac accagattgt 480 

gcattgcttg atcctaagtt agtaatgaca gcaccaaaga gtgttactgc ctactcagga 540 

atggatgtat taactcatgc tcttgaatca ttggttgcta aggacgctaa tttgtttacc 600 

gttgcattat cagaagaagc cattgatgcg gtaactaagt atcttgttga atgttatcgt 660 

catggcgata atgtcgatgc acgaaagatc gttcacgaag catcaaatat tgccggaaca 720 

gcctttaaca ttgctggact aggtatttgc cactcaattg cccaccaatt aggtgctaac 780 

ttccatgttc ctcatggttt agcaaacaca atgttattgc catatgttgt tgcatacaat 840 

gctgaacact gtgaagaagc cttacacaag tttgcaattg ccgctaagaa agccggaatt 900 

gctgcacctg gcgttggtga ccgtttggct gttaagcggc tgattgcaaa gattcgtgaa 960 

atggcacggc aaatgaattg tccaatgact ctccaagcat ttggagttga ccacgcaaaa 1020 

gcagaagcag ctgctgatac ggttgttgct aatgcgaaga aggatgcaac attcccaggc 1080 

aatccagttg ttccttcaga tgatgatctg aagatgattt acgaagcaat aattcgttaa 1140 



<210> 17 
<211> 390 
<212> PRT 

<213> Lactobacillus reuteri 

<400> 17 

Met Asn Arg Gin Phe Asp Phe Leu Met Pro Ser Val Asn Phe Phe Gly 

15 10 15 



Pro Gly Val lie Ala Lys lie Gly Asp Arg Ala Lys Met Leu Asn Met 



2 0 2 5 



His Lys Pro Leu Me Val Thr Thr Glu Gly Leu Ser Lys lie Asp Asn 

35 40 45 



Gly Pro Val Lys Gin Thr Val Ala Ser Leu Glu Lys Ala Gly Val Asp 
50 55 60 



Tyr Ala Val Phe Thr Gly Ala Glu Pro Asn Pro Lys lie Arg Asn Val 

65 70 75 80 



Gin Ala Gly Lys Lys Met Tyr Gin Asp Glu Asn Cys Asp Ser Me lie 

85 90 95 



Thr Val Gly Gly Gly Ser Ala His Asp Cys Gly Lys Gly Me Gly Me 

100 105 110 



Val Leu Thr Asn Gly Asp Asp Me Ser Lys Leu Ala Gly Me Glu Thr 

115 120 125 



Leu Lys Asn Pro Leu Pro Pro Leu Met Ala Val Asn Thr Thr Ala Gly 

130 135 140 



Thr Gly Ser Glu Leu Thr Arg His Ala Val Me Thr Asn Glu Lys Thr 
145 150 155 160 



His Leu Lys Phe Val Val Val Ser Trp Arg Asn Me Pro Leu Val Ser 

165 170 175 



Phe Asn Asp Pro Met Leu Met Leu Asp Me Pro Lys Asp Me Thr Ala 

180 185 190 



Ala Thr Gly Cys Asp Ala Phe Val Gin Ala Me Glu Pro Tyr Val Ser 

195 200 205 



Val Asp His Asn Pro Me Thr Asp Ser Gin Cys Lys Glu Ala Me Gin 

210 215 220 



Leu Me Gin Thr Ala Leu Pro Glu Val Val Ala Asn Gly His Asn Me 
225 230 235 240 



Glu Ala Arg Thr Lys Met Val Glu Ala Glu Met Leu Ala Gly Met Ala 

245 250 255 



Phe Asn Asn Ala Asn Leu Gly Tyr Val His Ala Met Ala His Gin Leu 

260 265 270 



Gly Gly Gin Tyr Asp Ala Pro His Gly Val Cys Cys Ala Leu Leu Leu 

275 280 285 



Thr Thr Val Glu Glu Tyr Asn Leu lie Ala Cys Pro Glu Arg Phe Ala 

290 295 300 



Glu Leu Ala Lys Val Met Gly Phe Asp Thr Thr Gly Leu Thr Leu Tyr 

305 310 315 320 



Glu Ala Ala Gin Lys Ser lie Asp Gly Met Arg Glu Met Cys Arg Leu 
325 330 335 



Val Gly lie Pro Ser Ser lie Lys Glu lie Gly Ala Lys Pro Glu Asp 

340 345 350 



Phe Glu Met Met Ala Lys Asn Ala Leu Lys Asp Gly Asn Ala Phe Ser 

355 360 365 



Asn Pro Arg Lys Gly Thr Val Glu Asp lie Val Lys Leu Tyr Gin Lys 

3 7 0 3 7 5 3 8 0 



Ala Tyr Asp Gly Me Tyr 

385 390 



<210> 18 
<211> 1173 
<212> DNA 

<213> Lactobacillus reuteri 

<400> 18 

atgaatagac aatttgattt cttaatgcca agtgtgaact tctttggtcc tggtgttatt 60 
gctaaaattg gtgatcgtgc aaagatgctc aatatgcaca aaccattgat tgttactact 120 
gaaggtttat ccaagattga caatggtcct gtaaagcaaa ccgttgcttc attggaaaag 180 
gctggcgttg actatgccgt atttactggc gctgaaccta accctaagat ccggaatgtt 240 
caagctggta aaaagatgta ccaagatgaa aactgtgact caattattac tgttggtggg 300 



uttctutc acuctgtu taagutatc ggtattgttt taactaacgg tgatgacatt 360 

tccaagcttg ccggaattga aacattgaag aatccacttc caccattgat ggctgttaac 420 

actactgccg gaactggttc tgaattaact cgtcacgctg ttattactaa cgaaaagact 480 

catttgaagt ttgttgttgt ttcatggcgt aacattccat tggtatcatt caacgatcca 540 

atgttgatgc ttgatattcc aaaagacatt accgctgcta ctggttgtga tgcttttgtt 600 

caggctattg aaccatacgt ttctgttgac cataacccaa ttactgatag tcaatgtaaa 660 

gaagctattc aattaattca aactgcttta ccagaagtag ttgctaatgg tcacaatatt 720 

gaagcacgga ctaagatggt tgaagctgaa atgcttgccg gaatggcctt caataatgcc 780 

aacttaggct atgttcacgc aatggctcac caactcggtg gtcaatatga tgctcctcat 840 

ggtgtttgct gtgccttgct cttgaccact gttgaagaat ataacttaat cgcatgtcca 900 

gagcggtttg ctgaattggc taaggtaatg ggctttgaca ctactggtct taccctttac 960 

gaagcagcac aaaagtcaat tgacggtatg cgtgaaatgt gccggcttgt tggtattcca 1020 

tcatcaatca aggaaattgg tgctaagcca gaagactttg aaatgatggc caagaatgcc 1080 

ctcaaggatg gtaatgcctt ctctaaccca cgtaagggta ctgttgaaga tattgtaaag 1140 

ctttatcaaa aggcttacga tggcatctac taa 1173 



<210> 19 
<211> 616 
<212> PRT 

<213> Lactobaci 1 lus reuter i 

<400> 19 

Met Ala Thr Glu Lys Val lie Gly Val Asp lie Gly Asn Ser Ser Thr 

15 10 15 



Glu Val Ala Leu Ala Asp Val Ser Asp Ser Gly Gin Val His Phe lie 

20 25 30 



Asn Ser Gly lie Ala Pro Thr Thr Gly lie Lys Gly Thr Lys Gin Asn 
35 40 45 



Leu Val Gly lie Arg Asp Ser lie Thr Gin Val Leu Asn Lys Ser Asn 

50 55 60 



Leu Thr lie Asp Asp lie Asp Leu lie Arg lie Asn Glu Ala Thr Pro 

65 70 75 80 



Val Me Gly Asp Val Ala Met Glu Thr lie Thr Glu Thr Val Val Thr 

85 90 95 



Glu Ser Thr Met lie Gly His Asn Pro Asn Thr Pro Gly Gly lie Gly 

100 105 110 



Thr Gly Ala Gly lie Thr Val Arg Leu Leu Asp Leu Leu Lys Lys Thr 

115 120 125 



Asp Lys Ser Lys Asn Tyr lie Val Val Val Pro Lys Asp lie Asp Phe 
130 135 140 



Glu Asp Val Ala Lys Leu lie Asn Ala Tyr Val Ala Ser Gly Tyr Lys 

145 150 155 160 



Me Thr Ala Ala Me Leu Arg Asn Asp Asp Gly Val Leu Val Asp Asn 

165 170 175 



Arg Leu Asn His Lys Me Pro Me Val Asp Glu Val Ala Met Me Asp 

180 185 190 



Lys Val Pro Leu Asn Met Leu Ala Ala Val Glu Val Ala Gly Pro Gly 

195 200 205 



Gin Val Me Ser Gin Leu Ser Asn Pro Tyr Gly Me Ala Thr Leu Phe 
210 215 220 



Gly Leu Thr Pro Glu Glu Thr Lys Asn Me Val Pro Val Ser Arg Ala 

225 230 235 240 



Leu Me Gly Asn Arg Ser Ala Val Val Me Lys Thr Pro Ala Gly Asp 

245 250 255 



Val Lys Ala Arg Val lie Pro Ala Gly Lys lie lie lie Asn Gly Asp 

260 265 270 



Thr Gly Lys Glu Glu Val Gly Val Ser Glu Gly Ala Asp Ala lie Met 

275 280 285 



Lys Lys Val Ser Ser Phe Arg His lie Asn Asn Me Thr Gly Glu Ser 

290 295 300 



Gly Thr Asn Val Gly Gly Met Leu Glu Asn Val Arg Gin Thr Met Ala 
305 310 315 320 



Asp Leu Thr Gly Lys Lys Asn Asp Glu lie Ala lie Gin Asp Leu Leu 

325 330 335 



Ala Val Asp Thr Gin Val Pro Val Glu Val Arg Gly Gly Leu Ala Gly 

340 345 350 



Glu Phe Ser Asn Glu Ser Ala Val Gly lie Ala Ala Met Val Lys Ser 

365 



355 



360 



Asp His Leu Gin Met Glu Val lie Ala Lys Leu lie Glu Lys Glu Phe 

370 375 380 



Asn Thr Lys Val Glu lie Gly Gly Ala Glu Val Glu Ser Ala Me Arg 

385 390 395 400 



Gly Ala Leu Thr Thr Pro Gly Thr Asp Lys Pro Me Ala Me Leu Asp 

405 410 415 



Leu Gly Ala Gly Ser Thr Asp Ala Ser Me Me Asn Lys Glu Asn Asn 

420 425 430 



Thr Val Ala Me His Leu Ala Gly Ala Gly Asp Met Val Thr Met lie 
435 440 445 



lie Asn Ser Glu Leu Gly Leu Asn Asp lie His Leu Ala Glu Asp lie 

450 455 460 



Lys Arg Tyr Pro Leu Ala Lys Val Glu Asn Leu Phe Gin Me Arg His 

465 470 475 480 



Glu Asp Gly Ser Val Gin Phe Phe Lys Asp Pro Leu Pro Ser Ser Leu 

485 490 495 



Phe Ala Lys Val Val Val lie Lys Pro Asp Gly Tyr Glu Pro Val Thr 

500 505 510 



Gly Asn Pro Ser lie Glu Lys lie Lys Leu Val Arg Gin Ser Ala Lys 

515 520 525 



Lys Arg Val Phe Val Thr Asn Ala Leu Arg Ala Leu Lys Tyr Val Ser 
530 535 540 



Pro Thr Gly Asn lie Arg Asp lie Pro Phe Val Val Me Val Gly Gly 

545 550 555 560 



Ser Ala Leu Asp Phe Glu lie Pro Gin Leu Val Thr Asp Glu Leu Ala 

565 570 575 



His Phe Asn Leu Val Ala Gly Arg Gly Asn Val Arg Gly Val Glu Gly 

580 585 590 



Pro Arg Asn Ala Val Ala Thr Gly Leu Me Leu Arg Tyr Gly Glu Glu 

595 600 605 



Arg Arg Lys Arg Tyr Glu Gin Arg 
610 615 



<210> 20 

<211> 1851 

<212> DNA 

<213> Lactobacillus reuteri 



<400> 20 



a t u c a a c t g 
gcagatg taa 
gggattaaag 
a a t a a a t c t a 
g t a a 1 1 g g t g 
a 1 1 g g g c a t a 
1 1 g c 1 1 g a t c 
g a t a 1 1 g a 1 1 
a t a ac ag c ag 
a a a a 1 1 c c g a 
g c t g t a g a a g 
g c t a c c 1 1 a t 
c 1 1 a 1 1 g g a a 
g t a a 1 1 c c ag 
tctgaaggtg 
ac tgg tg ag t 
g a t c 1 1 a c ag 
caagtaccag 
gggatcgcag 
g a a a a ag a a t 
g g a g c a 1 1 a a 
tcaacagatg 
g c t g g t g a t a 
g c a g a a g a c a 
g a g g a t g g 1 1 



a a a a ag t a a t 
gcgatagtgg 
g t a c t a ag c a 
a t c t g a c a a t 
a t g 1 1 g c a a t 
a t c c t a a t a c 
t c 1 1 a a ag a a 
1 1 g a a g a c g t 
c a a 1 1 c t a ag 
1 1 g t c g a t g a 
1 1 g c t g g c c c 
1 1 g g a c t a a c 
a t c g 1 1 c g g c 
c ag g t a a a a t 
c t g a c g c c a t 
c t g g a a c c a a 
g a a ag a a a a a 
1 1 g a a g 1 1 c g 
c a a t g g 1 1 a a 
1 1 a a t a c a a a 
c a a c t c c a g g 
c 1 1 c a a t c a t 
t g g t a a c g a t 
t c a a a c g c t a 
c g g 1 1 c a a 1 1 



t g g t g 1 1 g a t 
g c a ag 1 1 c a c 
g a a t c t ag 1 1 
c g a t g a t a 1 1 
g g a a a c t a 1 1 
acc agg tgg t 
a a c t g a t a a a 
t g c t a a a c 1 1 
a a a c g a t g a t 
ag t tg c t a tg 
t g g a c a a g t a 
t c c ag a ag ag 
t g 1 1 g 1 1 a 1 1 
c a t a a 1 1 a a t 
tatgaaaaag 
tg t tgg agg a 
t g a t g a a a 1 1 
a g g c g g t c t a 
g t c ag a t c a t 
g g 1 1 g a a a 1 1 
a a c a g a t a a g 
t a a t a a ag a a 
g a 1 1 a 1 1 a a t 
c c c a 1 1 a g c a 
c 1 1 1 a a ag a t 



a 1 1 g g g a a 1 1 
1 1 1 a 1 1 a a c t 
ggaat taggg 
g a 1 1 1 a a 1 1 c 
a c ag a a a c ag 
ataggaacag 
a g c a a a a a 1 1 
a t c a a t g c 1 1 
g g t g 1 1 1 1 ag 
a 1 1 g a c a a ag 
a 1 1 1 c a c a a c 
a c t a ag a a t a 
aagac tccag 
g g t g a t a c t g 
g 1 1 1 c t ag 1 1 
a t g 1 1 g g a a a 
g c t a 1 1 c a a g 
g c t g g t g a a t 
c 1 1 c a a a t g g 
g g t g g t g c t g 
c c a a t c g c a a 
a a t a a t a c ag 
t c tg a a 1 1 ag 
a ag g t ag a a a 
c c g c 1 1 c c a t 



c 1 1 c c a c t g a 
c t g g t a 1 1 g c 
a 1 1 c a a 1 1 a c 
g a a t c a a t g a 
ttgtaacaga 
g g g c t g g g a t 
a t a 1 1 g 1 1 g t 
a t g 1 1 g c c t c 
1 1 g a t a a t c g 

I I c c g 1 1 a a a 

I I I c a a a c c c 
t tg t tec ag t 
c t g g g g a t g t 
g a a a ag a ag a 
t c c g c c a t a t 
a t g 1 1 c g t c a 
a 1 1 1 a c 1 1 g c 
t c t c a a a t g a 
a ag 1 1 a 1 1 g c 
a a g 1 1 g a a t c 
t c c 1 1 g a 1 1 1 
1 1 g c a a 1 1 c a 
g a 1 1 g a a t g a 
a c c 1 1 1 1 1 c a 
c a t c a c t g 1 1 



ag 1 1 g c a 1 1 g 
t c c t a c t a c t 
t c a ag 1 1 c t g 
ag c c a c g c c a 
a t c a a c a a t g 
a a c ag 1 1 c g t 
ag 1 1 c c t a ag 
t g g 1 1 a t a a a 
g 1 1 a a a t c a t 
t a t g c t g g c a 
g t a t g g t a t c 
t tc teg agcg 
taaagcgcga 
ag t tgg ag 1 1 
t a a c a a t a t a 
a a c a a t g g c a 
t g 1 1 g a t a c t 
a t c a g c a g 1 1 
t a a a c 1 1 a 1 1 
t g c a a 1 1 c g t 
agg tgc tggc 
c 1 1 ag c t g g t 
t a 1 1 c a t c 1 1 
a a 1 1 c g a c a t 
t g c c a a a g 1 1 



gtagtaatta aaccagatgg atacgaacca gtaactggga atccaagcat tgaaaaaatt 1560 

aaattagtgc gtcaaagtgc aaagaaacga gtatttgtta cgaacgcttt acgggcactt 1620 

aagtatgtta gtccaactgg aaatattcgt gatattccgt ttgttgtaat tgtcggtggt 1680 

tcagccttag actttgaaat tccacaactt gttacagatg aattagcaca ctttaattta 1740 

gttgctggtc gaggaaatgt tcgtggagtt gaaggaccac gaaatgccgt tgcaactgga 1800 

ttgattttaa ggtatggcga agaaagaagg aagcgttatg aacaacgatg a 1851 



<210> 21 
<211> 615 
<212> PRT 

<213> Lactobacillus reuteri 

<400> 21 

Met Ala Thr Giu Lys Vai lie Gly Val Asp lie Gly Asn Ser Ser Thr 

15 10 15 



Glu Val Ala Leu Ala Asp Val Ala Asp Asn Gly Thr Me Asn Phe lie 

20 25 30 



Gly Ser Gly lie Ala Pro Thr Thr Gly lie Lys Gly Thr Lys Gin Asn 

35 40 45 



Leu Val Gly lie Arg Asp Ser lie Asn Gin Val Leu Asn Lys Ala Asn 

50 55 60 



Leu Thr lie Asn Asp lie Asp Leu lie Arg lie Asn Glu Ala Thr Pro 

65 70 75 80 



Val lie Gly Asp Val Ala Met Glu Thr lie Thr Glu Thr Val Val Thr 
85 90 95 



Glu Ser Thr Met lie Gly His Asn Pro Asp Thr Pro Gly Gly lie Gly 

100 105 110 



Thr Gly Ala Gly lie Thr Val Arg Leu Leu Asp Leu Val Lys Lys Thr 

115 120 125 



Asp Lys Ser Gin Asn Tyr lie Val Val Val Pro Lys Asp lie Asp Phe 

130 135 140 



Clu Asp Val Ala Lys Leu lie Asn Ala Tyr Val Ala Ser Gly Tyr Lys 

145 150 155 160 



Me Thr Ala Ala lie Leu Lys Asn Asp Asp Gly Val Leu Val Asp Asn 

165 170 175 



Arg Leu Asn Lys Pro lie Pro lie Val Asp Glu Val Ala Met lie Asp 
180 185 190 



Lys Val Pro Leu Asn Met Leu Ala Ala Val Glu Val Ala Gly Ser Gly 

195 200 205 



Gin Val lie Ser Gin Leu Ser Asn Pro Tyr Gly Me Ala Thr Leu Phe 

210 215 220 



Gly Leu Asn Pro Glu Glu Thr Lys Asn Me Val Pro Val Ser Arg Ala 

225 230 235 240 



Leu Me Gly Asn Arg Ser Ala Val Val Me Lys Thr Pro Ala Gly Asp 

245 250 255 



Val Lys Ala Arg Val lie Pro Ala Gly Asn Me Me Me Asn Ser Asp 

260 265 270 



Thr Gly Lys Glu Glu Val Gly Val Ser Glu Gly Ala Asp Ala Me Met 

275 280 285 



Lys Lys Val Ser Ser Phe Arg His Me Asn Asp Me Thr Gly Glu Ser 

290 295 300 



Gly Thr Asn Val Gly Gly Met Leu Glu Asn Val Arg Gin Thr Met Ala 
305 310 315 320 



Asp Leu Thr Gly Lys Lys Asn Ser Glu lie Ala lie Gin Asp Leu Leu 

325 330 335 



Ala Val Asp Thr Gin Val Pro Val Glu Val Arg Gly Gly Leu Ala Gly 

340 345 350 



Glu Phe Ser Asn Glu Ser Ala Val Gly lie Ala Ala Met Val Lys Ser 

355 360 365 



Asp His Leu Gin Met Glu Val lie Ala Lys Leu lie Glu Asp Glu Phe 



3/0 



75 



His Thr Lys Val Glu lie Gly Gly Ala Glu Val Glu Ser Ala Me Arg 

385 390 395 400 



Gly Ala Leu Thr Thr Pro Gly Thr Asp Lys Pro lie Ala lie Leu Asp 
405 410 415 



Leu Gly Ala Gly Ser Thr Asp Ala Ser lie lie Asn Lys Glu Asn Gin 

420 425 430 



Thr Val Ala lie His Leu Ala Gly Ala Gly Asp Met Val Thr Met lie 

435 440 445 



lie Asn Ser Glu Leu Gly Leu Asn Asp lie His Leu Ala Glu Asp lie 

450 455 460 



Lys Arg Tyr Pro Leu Ala Lys Val Glu Asn Leu Phe Gin Me Arg His 

465 470 475 480 



Glu Asp Gly Ser Val Gin Phe Phe Glu Asp Pro Leu Pro Ser Ser Leu 
485 490 495 



Phe Ala Arg Val Val Val lie Lys Pro Asp Gly Tyr Glu Pro Val Thr 

500 505 510 



Gly Asn Pro Ser Me Glu Lys Me Lys Leu Val Arg Gin Ser Ala Lys 

515 520 525 



Arg Val Phe Val Thr Asn Ala Leu Arg Ala 

530 535 



Leu Lys Tyr Val Ser 

540 



Pro Thr Gly Asn He Arg Asp He Pro Phe Val Val He Val Gly Gly 

545 550 555 560 

Ser Ala Leu Asp Phe Glu He Pro Gin Leu Val Thr Asp Glu Leu Ala 

565 570 575 

His Phe Asn Leu Val Ala Gly Arg Gly Asn Val Arg Gly Val Glu Gly 
580 585 590 

Pro Arg Asn Ala Val Ala Thr Gly Leu He Leu Arg Tyr Gly Glu Glu 

595 600 605 

Arg Arg Lys Gin Tyr Glu Gin 



<210> 22 
<211> 1848 
<212> DNA 

<213> Lactobacillus reuteri 

<400> 22 

atggcaactg aaaaagtaat tggtgttgat attggtaatt cttccactga agtagcgtta 60 

gctgatgttg ctgataatgg aacaattaac tttattggct ctggaatagc ccctactact 120 

ggtatcaagg gtacaaaaca aaatctggtt ggaattagag attccatcaa tcaagtcctt 180 

aataaggcta atttaacgat taatgatatt gatttaattc ggattaatga ggcaacgcca 240 

gttatcggtg acgtagcgat ggaaacaatt accgaaacgg tcgtaaccga atcgactatg 300 

atcggacata atcctgatac tcccggtggt attggaactg gtgcaggaat aacagttaga 360 

ctattggatc ttgtcaaaaa gacggataaa agtcaaaact atattgttgt tgttcccaag 420 

gatattgatt ttgaagatgt tgctaaactg attaacgcct atgttgcttc gggctataag 480 

attacagctg cgatcctaaa aaatgatgat ggtgtgttag ttgataatcg attgaataaa 540 



ccaattccga ttgttgatu agttgccatg attgataaag tcccattaaa tatgctggcg 600 

gcagttgaag ttgctggttc gggacaagtt atctcgcaac tttcaaatcc atatggaatt 660 

gctaccttgt ttggattgaa tccagaagaa accaagaata ttgttcctgt ctcacgtgca 720 

cttattggta accgttctgc cgttgtcatt aagacaccag caggggatgt taaggcacgg 780 

gtaattccag ccggaaacat tatcattaac agcgataccg gaaaagaaga agttggtgtt 840 

tcagaaggtg ctgacgccat tatgaagaaa gtttccagtt tccgtcacat taatgatatt 900 

actggagaat cagggactaa cgttggtgga atgcttgaaa atgttcgcca aacaatggct 960 

gatttaactg gaaagaagaa tagtgaaatt gctattcaag atctattagc ggtagataca 1020 

caggtgcctg tcgaagttcg cgggggcttg gctggtgaat tttcaaatga atcagcagtt 1080 

ggtattgctg cgatggttaa gtctgatcat cttcaaatgg aagtaattgc taaattaatt 1140 

gaggatgaat tccatacgaa ggttgagatt ggtggtgccg aagttgaatc tgcaattcgc 1200 

ggtgcattaa cgacaccggg aacagataaa ccaattgcaa ttcttgattt aggtgccggc 1260 

tcaacagatg cttcaattat caataaagaa aatcaaactg tagcaattca cttagctggt 1320 

gctggtgaca tggttacgat gattattaac tctgaattgg gattaaatga cattcacttg 1380 

gcagaggata ttaagcgcta tccattagct aaagtcgaaa atctattcca aattcgtcat 1440 

gaagatggat cggtacaatt ctttgaagat ccgcttccgt catcattatt tgctcgtgtt 1500 

gttgtaatca aaccagatgg gtatgaaccg gttacgggta atccaagcat tgagaagatc 1560 

aagctggttc gtcaaagtgc taagaagcgg gtatttgtaa ccaatgcatt acgagctctt 1620 

aagtacgtca gcccgacagg aaacattcgt gatattccgt ttgttgtaat tgtcggtgga 1680 

tctgctcttg actttgaaat accacaactg gtaacagatg agttagcaca ctttaactta 1740 

gttgccggac gtgggaatgt tcgtggagta gaaggcccac gaaacgcggt tgcaacagga 1800 

ttaattctcc gttatggcga agaaagaaga aagcaatatg aacaatga 1848 



<210> 23 

<211> 119 

<212> PRT 

<213> Lactobacillus reuteri 



<400> 23 

Met Asn Asn Asp Asp Ser Gin Arg Pro Ser Me Val Val Gly Leu Glu 

15 10 15 



Asn Gly lie Thr lie Pro Asp Ser Val Lys Pro Leu Phe Tyr Gly lie 



2 0 2 5 



Glu Glu Glu Gin Me Pro Val Ser Val Arg Lys Me Asn Me Asn Asp 

35 40 45 



Thr Val Glu Arg Ala Tyr Gin Ser Ala Leu Ala Ser Arg Leu Ser Va 
50 55 60 



Gly Me Ala Phe Glu Gly Asp His Phe Me Val His Tyr Lys Asn Leu 

65 70 75 80 



Lys Glu Asn Gin Pro Leu Phe Asp Met Thr Me Asn Asp Lys Lys Gin 

85 90 95 



Leu Arg Me Leu Gly Ala Asn Ala Ala Arg Leu Val Lys Gly Me Pro 

100 105 110 



Phe Lys Glu Me t Ala Asn Arg 

115 



<210> 24 
<211> 360 
<212> DNA 

<213> Lactobacillus reuteri 

<400> 24 

atgaacaacg atgattcaca acgtccctcg attgtcgtcg gactagaaaa tggaataacg 60 
attccagata gtgtcaagcc acttttttat ggaattgaag aagaacagat cccagtctca 120 
gttcgtaaaa tcaatataaa tgatactgtt gaaagagcat accaatcagc tcttgcatca 180 
aggctatctg taggaattgc ttttgaagga gatcatttta ttgttcacta taagaactta 240 
aaagaaaatc agcctttatt tgatatgaca atcaatgata aaaagcaatt acgaatttta 300 



ggagcaaatg cagcgagatt agtaaaagga atccctttta aggaaatggc aaacaggtga 



360 



<210> 25 

<211> 118 
<212> PRT 

<213> Lactobacillus reuteri 
<400> 25 

Met Asn Asn Asp Ser Glu Arg Pro Ser lie lie Val Gly Val Glu Asn 

15 10 15 



Gly Thr Ala lie Pro Gin Asn Ala Ala Pro Leu Phe Asn Gly lie Glu 
20 25 30 



Glu Glu Gin lie Pro Val Ala Val Arg Glu lie Asp lie Asp Asn Val 
35 40 45 



Leu Ser Arg Ala Tyr Gin Ser Ala Leu Ala Ser Arg Leu Ser Val Gly 

50 55 60 



lie Ala Phe Asp Gly Asp Arg Phe lie Val His Tyr Lys Asn Leu Lys 

65 70 75 80 



Glu Asn Lys Pro Leu Phe Asp Lys Thr lie Ser Asp Gly Lys Gin Leu 

85 90 95 



Arg Val Leu Gly Ala Asn Ala Ala Arg Leu Val Lys Gly Me Pro Phe 

100 105 110 



Lys Glu Met Val Asn Arg 

115 



<210> 26 

<2I1> 357 

<212> DNA 

<213> Lactobacillus reuteri 



<400> 26 

atgaacaatg attcagagcg tccctcaatt atcgtaggtg ttgagaatgg aacagctatt 60 



cctcaaaatg cagcaccgct ttttaacgga attgaagaag aacaaatacc ggtggcggtt 120 

agagaaatcg acattgataa tgttttaagt cgggcatacc agtcggccct cgcctcacga 180 

ttatcagtag ggattgcttt tgatggtgat cgatttatcg ttcactataa aaacttaaaa 240 

gaaaacaaac cactatttga taaaacaatt agtgatggta agcaactacg agttctagga 300 

gcaaatgcag cgcgactagt aaagggaatc ccctttaagg aaatggtaaa caggtga 357 



<210> 27 

<211> 37 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 

<400> 27 

atgaaacgtc aaaaacgatt tgaagaacta gaaaaac 37 



<210> 28 

<211> 32 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 

<400> 28 

ttagttatcg ccctttagct tcttacgact tt 32 



<210> 29 

<211> 30 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 
<400> 29 

atgaaacgtc aaaaacgttt tgaagaacta 30 



<210> 30 
<211> 25 
<212> DNA 



<213> Artiiicial sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 

<400> 30 

c t ag 1 1 a t c a c c c 1 1 g a g c t t c 1 1 1 



<210> 31 

<211> 29 

<212> DNA 

<213> Artiiicial sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 
<400> 31 

atgggaggca taattccaat ggaaaaata 



<210> 32 

<211> 31 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > primer 
<400> 32 

ttaacgaatt attgcttcgt aaaccatctt 



<210> 33 

<211> 21 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > primer 
<400> 33 

atgggaggca taatgccgat g 



<210> 34 

<211> 31 

<212> DNA 

<213> Artificial sequence 



< 2 2 0 > 

< 2 2 3 > 



D r 1 111 e r 



< 4 0 0 > 
1 1 a a c 



34 

a a 1 1 a 1 1 g c 1 1 c g t a a a t c a t c 1 1 c 



31 



<210> 35 

<211> 32 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > pr imer 
<400> 35 

atgaatagac aatttgattt cttaatgcca ag 32 



<210> 36 

<211> 26 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > pr imer 



<210> 37 

<211> 33 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > pr imer 

<400> 37 

atggcaactg aaaaagtaat tggtgttgat att 33 



<2I0> 38 

<211> 31 

<212> DNA 

<213> Artificial sequence 



<400> 36 

ttagtagatg ccatcgtaag cctttt 



26 



< 2 2 0 > 

< 2 2 3 > pr imer 



<400> 38 

tcacctgttt gccatttcct taaaagggat t 31 



<210> 39 

<211> 28 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 

<400> 39 

atggcaactg aaaaagtaat tggtgttg 28 



<210> 40 

<211> 26 

<212> DNA 

<213> Artificial sequence 

< 2 2 0 > 

< 2 2 3 > pr iraer 



<400> 40 

tcacctgttt a c c a 1 1 1 c c t t a a a g g 



26 
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